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Repairing the Damage 


This shows the dock of the Buffalo Union Furnace Co., illustrated in a previous 
advertisement, after it had been damaged by the impact of an ore vessel under ful! 
steam. The old dock was of concrete built upon cribs and had embedded 1n tt 
heavy steel rails. The collision pulled the concrete dock off and broke the stee! 
rails through the face timbers. 








To prevent further accidents of this kind, Lackawanna Steel Sheet Piling has 
been driven to rock, forming a permanent dock face held by means of steel bars at 
top and water line to anchor piling behind it. 








The rock on which the Lackawanna Piling rests will be drilled and heavy stee 
bars placed at intervals with I-beams between them and the toe of the piling. 







The installation is very satisfactory to Mr. George A. Ricker, the engineer 
in charge, who designed the work and is superintending the installation. 









Lackawanna Steel Company 
General Sales Office: 2 Rector Street, New York 


Chicago Detroit Cleveland Boston Cincinnati 
Atlanta Pittsburg Philadelphia Buffalo San Francisco 
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The New Timber Treating Plant of the 
Eppinger & Russell Co. at 
Jacksonville, Fla. 

By GRANT B. SHIPLEY.* 

The Eppinger & Russell Co., of New York, 
which is one of the oldest timber preserving 
firms in this country, has recently started oper- 
ating its new plant at Jacksonville, Fla., on the 
St. John’s River. The site is about 600 x 1,600 
ft.; it is adjacent to a dock 180 x 500 ft.; anda 
pile basin 135 x 300 ft. The arrangement through- 
out is ideal for the handling of incoming and 
outgoing ties, piling and 
jumber by either rail or 





ing one 30-ft. and one 50-ft. boom, rated for 15 
tons at 10 ft. radius and 2 tons at 50 ft. radius. 
Each crane weighs about 48 tons. When moving 
the loaded tram cars around the yard, or push 
ing them in and hauling them out of the cylinder, 
a push-car of composite steel and timber con- 
struction is coupled to the locomotive and placed 
between it and the first tram, as couplings can- 
not be used on the tram cars. This arrange- 
ment is shown in Fig. 3. On the car is mounted 
a drum for carrying the cable used in pulling 
the tram cars out of the cylinder; the drum has 
a spur wheel, gearing with a pinion on a shaft 
fitted with a crank handle, by means of which 


ing blocks, there are 15 baskets; the heads and 
shells are of perforated plate, and each head 
has secured to it a cast-steel trunnion so that 
the basket can be elevated by bails from the 
crane and then turned so as to dump the load 
These baskets can be mounted on the bolster 
cars when the arms of the latter are removed. 
The buildings are located near the river and 
consist of the following: (1) structural steel main 
building enclosing the cylinders, working tanks, 
pumps, compressor, generator, boilers, ete.; (2) 
structural steel machine shop, (3) reinforced-con- 
crete fuel house, (4) reinforced-concrete oil and 
tool house, (5) frame office building, (6) frame 





water transportation. <A 
general plan is given 
in Fig. 2, and Fig. 1 is 
a view of the main 
building, with tram cars 
standing on the cylinder 
tracks. 

The tracks in the 
storage yard and on the 
dock consist of three- 
rail tracks for tram cars 
of 30 ins. gage and 
standard-gage cars. The 
main ladder track is on 
one ‘side and_ parallel 
with the length of the 
site, with seven branch- 
es at 116 ft. centers 
leading away from the 
ladder at an angle of 
30°. Each branch con- 
sists of two three-rail 
tracks spaced 16 ft. cen- 
ters. The object of 
these two tracks is to 
expedite loading, as a 
locomotive crane on 
one standard-gage track 
ean load or unload 
either 
trams or 





broad- 

gage cars on the other track. Three 30-in. 
tracks lead to and from the treating cylinders, 
being spaced 12-ft. centers; they are arranged so 
that either untreated or treated timber can be run 
into the cylinders from either end. All rails 
weigh 60 Ibs. per yd. and are laid on 8-ft. ties 
6 x S ins., in sand ballast. The diagonal arrange- 
nent of the tracks is economical in facilitating 
the handling, switching and storage of both the 
intreated and the treated timber. 

For moving the tram cars and railway cars 
there is a 23%-ton, four-wheel, tank locomotive. 
For handling the heavy timber and piling there 
are two eight-wheel locomotive cranes, each hav- 

*Engineer of the Mining Machinery and Timber Treat- 
ng Department, Allis-Chalmers Co., 447 Marshall St., 
Milwaukee, Wis. A paper by Mr. Shipley on ‘“‘A Com- 


arison of the Various Processes of Preserving Timber’’ 
vas published in our issue of Oct. 14, 1909. 





narrow-gage FIG. 1. CYLINDER HOUSE AND TANKS OF THE NEW TIMBER TREATING PLANT. which 


the slack in the cable can be taken up. In 
pushing loaded trains into the cylinder or around 
the yard the car acts as a bumper, its end but- 
ting against the load of timber on the first tram. 
When pulling, the cable is unreeled and passed 
over the loads (under the curved bails) and fast- 
ened to the rear of the load on the last car; the 
slack is then taken up by the drum. As the loco 
motive moves forward, the cable pulls the train 
of tram cars by its attachment to the rear car. 
For handling the ties, timber, piling, ete., to 
and from the cylinders there are 90 tie cars 
and 60 bolster cars of heavy construction. The 
longitudinal frames are made of pressed steel 
and have secured to them four wheels fitted with 
roller bearings, steel bushings and shafts secured 
in heavy boxes. The arms on these cars are 
made of reinforced channels For handling pav- 


laboratory, and (a) 
oe . frame storehouse. All 
buildings are ove 
marshy formation and 
river ‘bed, therefore it 
was necessary to sup- 
port the concrete foun- 
dations on piling. The 
main building and its 
machinery are support- 
ed on about 300 piles 
and about 2,200 cu. yds 
of concrete. The con- 
crete floors are rein- 
forced with steel bars 
and lined with water- 





proofing paper below 
the high-water mark 
The main building has 
corrugated-iron roofing 
and siding, steel rolling 
doors, and wire-glass 
windows set in pivoted 
iron frames. 

On one side of the 
main building is a con- 
crete settling basin and 
hot well. Each oil stor- 
age tank has a circular 





concrete foundation 
wall, the center f 
corresponds to 
the diameter of the 
tank. This wall is about 3 ft. high and encloses 
a flat slab about 12 ins. thick; the enclosed space 
is filled with sand to the bottom of the tank, 
thus permitting flexibility. There are about 140 
piles to each of the two smaller tanks and about 
230 piles to the large tank 
It is very essential to have a large oil stor- 
age capacity, and this plant has one 500,000-gal. 
and two 150,000-gal. creosote tanks, each equip- 
ped with steam heating coils, floats, indicator 
boards and thermometers. The coils in all oil 
tanks are arranged in sections connected to both 
inlet and outlet manifolds, and so arranged that 
a leak in one set of coils could be located and 
thus would not interfere with the operation of 
the entire set. 
Steam for heating the tanks is brought from 
the boiler room (about 300 ft.). and can be con 
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trolled at 


The coils are 


either the boiler room or at each tank. 
that the oil can be 
200° F., if necessary. 
temperature of oil 
the oil accurately, 
graduated to read in 
feet and 
fresh-water 


proportioned SO 
kept at a temperature of 
However, the 
130 


the gage 


normal will be 


about For measuring 


board is gallons 
side and in the 
side. \ of 45,- 
OW gals. capacity furnishes water to the boilers, 
fire 
three lon ft., 
designed for a working pressure of 200 lbs., and 


on one hundredths on 


other tank 


storage 
condenser and line. 


There are treating eyvlinders 7 


FIG. 2. 


inlet and outlet manifolds with valves on 
outside for controlling the steam; they 
proportioned that a temperature of 240 
obtained at a steam pressure of 35 Ibs. 

bottom of each tank there is 
either of the 


the 
are so 
can be 
On the 
a 10-in. outlet which 
three cylinders, and on 
the near the top of each tank there is 
a 4-in. the return of oil that is blown 
back by air from the cylinder. 

At each end of the three cylinders there is a 
track running the full width of the building, on 
which is carried a transfer tram, which 


leads to 
outside 


pipe for 


can be 





TIE AND TIMBER TREATING PLANT OF THE EPPINGER & RUSSELL CO., AT 


JACKSONVILLE, FLA. 


f Main building D 
B. Water tower. E. 
C. Machine 


Fire 
shop. F. Oil 


having a door on each end. A cast-steel frame 
riveted to the shell supports a door made up of a 
cast-steel ring (with hinges) welded to a flanged 
steel center plate; the ring also 
annular rib that annular 
the the 


with wire-woven 


door has an 


matches an groove in 
The 


asbestos 


frame on lined 
Each 
in place by 36 swing bolts 2% ins. 
the carried upon 
irings, thus reducing the power required 
and closing. Each cylinder is sup- 
near the center by a stationary steel 
riveted to the shell and anchored to con 
piers by foundation bolts. At each end 
of the cylinder there is a steel saddle riveted to 
the shell and arranged for sliding on foundation 
thus the contraction and 
which amounts to about 1% ins. for 
240°. On the intermediate 
courses there are other expansion saddles. 

Each cylinder is fitted on the inside with angles 
which form the rails and For heating 
the oil, there is extra piping placed be- 
tween these rails and arranged in sections with 
inlet and outlet connected to cast-steel manifolds 
at two different positions on the shell. This per- 
control of the steam the out 
the cylinder. These coils are protected 

length of cylinder by perforated 
the upper part of each cylinder is 
a dome containing an automatic float and valve, 
that the oil or preservative 
fills the cylinder and enters the dume, the float 
the automatic valve, 
possibility of the oil over- 
When this closes it automatically rings 
the operator. For taking the 
end of the cylinder has a 
contains a socket for a remov- 


shell. grooves are 


special gaskets. 


held 
diameter, 


door is 


and coor hinges are 
roller be 
in opening 
ported 


saddle 


plates, taking care of 
expansion, 


a temperature of 


guards. 
heavy 


mits coils from 
side of 


the full 
plates. On 


steel 


arranged so when 


rises quickly and closes 


thus obviating any 
flowing. 

a gong to 
temperature, each 
bracket which 
able thermometer. 


warn 


For charging or discharging 
preservative, the cylinder has two 10-in 
the bottom, and for the 
vacuum and exhausting the steam and admitting 
air there is a the 


the 
nozzles on drawing 


flanged connection on top of 
dome. 

For providing the necessary oil to operate the 
three there 42, 000-gal 
ered working tanks supported on structural steel 
framework about 10 ft. the cylinders. 
These tanks provided with heating coils, 
floats and vertical board indicators for accurate- 
the oil that enters the 
The indicators are graduated in feet (and hun- 
dredths) and gallons. The coils in each tank are 
divided into sections and connected to both 


eylinders, are two cov- 
above 
are 


ly measuring cylinders. 


are 


Fuel bin, G. 
pump 
storage tanks. I. 


Storehouse. 
Laboratory. 
Offices. 


house. H. 


run in front of either of the cylinders for con- 
necting the track outside of the building to that 
in the cylinder. This transfer car, which is 
shown in front of an open cylinder in Fig. 4 
made up of a_ structural 
GO-Ib. and is mounted on 
ing roller bearings. 


, is 


frame 
four 


steel carrying 
rails, wheels hav- 


For supplying the compressed air required in 
the operation of modern processes and for fore 
ing the oil from the cylinders to the working 
tanks, there is a duplex compound air com- 
capacity of about 700 cu. ft. 
minute at 100 lbs. pressure. 
This compressor discharges into an air receiver 
> x 16 ft., and the receiver 
small return pipe to the 
thus securing automatic 


pressor 


having a 
of free air per 
is connected by a 
compressor governor, 
regulation. There is 
one general service pump arranged with a suc- 
tion and discharge header, each connected to the 
cylinders, storage tanks, working tanks and pipe 
line leading to dock. This 


into the elevated 
for lighting the 
generated by one 


tank. The electric 
plant, buildings and 
22144-KW. generator 
connected to a vertical engine. 

There are three 150-HP. tubular (125 
lbs. pressure), placed in a single brick setting, 
with separate flues leading to a common breech- 
ing and thence to a 5-ft. brick stack, 100 ft 
high. The exhaust steam from the various 
machines may be discharged into a Hoppes open 
feed-water heater, or into the atmosphere. A 
duplex piston-pattern feed pump is arranged to 
the water from the heater, hot well or 
water tank and discharge into either ot 
the hoilers, and for each boiler there is also sup- 
phled an injector. The boiler room is built in 
with the main building, but is separated 
the machinery room by a 6-in. 
crete partition with a steel door. 

The piping throughout the 
so that any of the 
ment can be used, 
eylinder to be 
lines of 


current 
yard is 
directly 


boilers 


pump 
fresh 


from 
reinforced-con 
plant is arranged 
processes of treat- 
order to enable 
independently several 
different movements 
In order to economize on the steam 
that ex- 
can be 


modern 
and in 
operated 
piping for 


any 


were 
necessary. 
used, the steam piping is so arranged 
haust steam or reduced pressure 
the heating coils. 

In connection with this plant there is an ex- 
perimental equipment consisting of one cylinder 


steam 
used in 


S\% ft. designed for a maximum working pres 
400 fitted with steam 
air pipes, circulating pipes, thermometers, gages, 
ete., and has a door at one end. 
al pressure tank 3% x 5% ft. 
measuring or 
cess. 
sure 
tank. 


sure of Ibs. This is coil, 
An experiment- 
nan be used as a 
working tank for any modern pro- 
A small piston pattern, duplex, high-pres- 
pump is connected to both cylinder and 
The yard and docks are protected by fire hy- 
drants supplied by a 6-in. fire line. In all 
there are about 2,300 ft. of G-in. cast iron pipe. 
The water for fire purposes is pumped from the 
river through a 12-in. cast iron suction line by 
one underwriter fire pump having a capacity of 
1,000 gals. per minute. This pump is located 
in a separate reinforced-concrete building about 
DO ft. from the boiler room 
direct from the main 
continually (but very 
is arranged to supply 
jection water. 
The shavings 
ft. from the 
They are conveyed 
concrete fuel 


and receives steam 
boiler. It 
slowly), 


is kept running 
and the fire line 
the condenser with in- 
(about TO) 
the 
conveyor to 


mill 
furnish 


the 
room) 
by a 
near 


from 


boiler 


saw 
will fuel 
the 
The 


drag 


house the boiler room. 





pump is arranged _ so 
that oil from any 
of the storage 

can be 


one 
tanks 
into 
other stor- 


discharged 
either of the 
age tanks 
For maintaining the 
necessary pressure in 
material in the 
there are 
high-pressure, 
duplex, oil 


treating 
eylinders, 
two pis- 
ton, pumps 
design, ar- 
that either 
pump can be used 
on either cylinder 
For creating the vacuum, 
there is 


of special 


ranged ‘so 


a duplex, crank- 





and-flywheel, vacuum 


pump with 
jet condensing bell above 
the water cylinders. This bell is connected 
to the top dome on each of the cylinders. In- 
jection water for condensing can be taken either 
from the water tower or the salt-water fire line. 
For collecting the creosote or preservative that 
is drained from the cylinder after treatment, 
there is a horizontal tank 5 x 20 ft. placed in 
the pit below the cylinder and arranged so that 
its contents can be blown back to either of 
the working tanks. 

A duplex piston pump draws the water from 
several 2%-in. surface wells through a 5-in. pipe 
about 1,000 ft. long, pump discharges 


arranged 


and this 


FIG. 3. LOCOMOTIVE AND BUMPER CAR 


(WITH CABLE) FOR HAN- 
DLING THE TRAM CARS. 


bins in this house have gates which open into 
a drag conveyor that elevates the material ove! 
the top of the and drops the shavings 
into the furnace. The conveyor iS driven by a 
small vertical engine which receives steam from 
the main boiler. The fuel bins are fitted through 
out with pipes for fire protection 

For controlling the operation of the plant, there 
is in the pump room a large steel 
with two circular indicator clock dials, one fo! 
each working tank. These are graduated in 
feet and hundredths, thus permitting accurate 
measurements of oil. The board 


boilers 


gage board 


also contains 
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the large cylinder, a recording pressure gage, 


recording steam gage, a recording vacuum 
ge, and an ordinary pressure, steam and vac 
im gage. A view of the gage board is shown 


Fig. o. 


in designing this plant, particular attention 


s been paid to simplifying the arrangement of 

piping and the machinery. Several older 
ints have the piping placed below the pump 
mm floor, causing trouble in case of repairs. 
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ig. 4. Transfer Car for Connecting Cylinder Track 


with Yard Track. 
The cable is attached to the rear load, and the front 
i is attached to the drum of the bumper car for haul 
out the train.) 


this new plant the piping is entirely above the 
rand so arranged that it is easily accessible 
he pump room and the cylinder room have the 
me floor level. All the service and pressure 
imps, the air compressor and vacuum pump 

placed at rig 





ht angles to the treating cylin- 


ers, Which arrangement gives easy access to all 


e machines, 
The plant will operate principally the ‘full 
process, but it is also arranged to operate 

e Rueping process if found necessary. This 
ll be accomplished without the use of the ad 
tional overhead cylinder used in other plants 
operating the Rueping process, the treating 
linder is filled with compressed air immediately 
ter the charge has been pliced in the cyl 
der, and the oil is allowed to enter the cyl 
ler against thir 






s air pressure. In plants using 
s process, it is customary to install an over- 
id eylinder for the purpose of filling the 


iting cylinder with oil under pressure. As 


il flows from the overhead cylinder into the 
iting eylinder, the air is displaced and passes 
» the former. In the new plant, this result 
be accomplished by means of a _ pressure 
ip forcing the oil into the cylinder against 
air pressure, while a relief valve on the top 
the treating cylinder will allow the com- 
ssed air to escape. 
nother special feature is that no ground tank 
be used for discharging the oil from the 
ting cylinders. Compressed air will be used 
blowing the oil from these cylinders directly 
the overhead working tanks. 
t this plant there will be treated a great deal 
green piling, which is taken directly from 
river and put into the cylinder for treatment 
order to know when the sap is out of the 
nder, there is a sap drum with gage glass, 
ich shows the amount of sap at any time 





contained in the drum. I 
an average charge of abo 
and S% ft. long, and will tr 


{ach cylinder will hold 
ut SOO ties, 7 x 9 ins 


eat from three charges 


of partly seasoned ties to five charges of sea 


soned ties per 24 hours. 
upon the material under t 
ing piling, the time of tre 


This of course depends 
reatment. When treat 
“atment will range be- 


tween 10 to 15 hours, dependigg of course upon 


the process and upon the 
ing. The approximate ec 
this size, handling mate 
coast, is 2,000,000) ties 
10,000,000 board feet of t 
The creosote oil is secu 


Atlantic coast and is deli, 


» moisture .in the pil- 
apacity of a plant of 
Atlantic 
per year, and about 


rial in the 


imber 
red at present on the 
ered at the company’s 


wharves in tank steamers, at a temperature of 


about 130° F 
oil. It is pumped by 
through a 6-in. pipe line o 


depending upon the quality of 


the ship’s machinery 


n the dock to the stor- 


age tanks, about 150 ft. from the main building. 


Colored labor will be used, under the super 


vision of white foremen 
the timber is handled by 1 
reducing labor. 

The plant was built und 
J. I. Eppinger, Manager, 


but wherever possible 
nechanical means, thus 


er the direction of Mr. 
and Mr. H. S. Valen- 


tine, Superintendent, of the Eppinger & Russell 


Co. The machinery, built 
ment were designed and 
Chalmers Co., of Milwat 


supervision of the writer. 


lings and entire equip- 
installed by the Allis- 


ikee, Wis., under the 


" — > 


The Value of Reduced Weight in Street 


Cars. 


For a couple of years past an increasing amount 


of attention has been given to ways of safely 
reducing the dead weight of electric cars, to 


secure a resultant reduction in the 


and fixed charges of the 


operating 
entire railroad system. 


A healthy reaction now seems to be manifested 


by car designers against 
dition of heavy equipment 


the indiscriminate ad- 
in the shape of air op- 


erated gongs, sanders, and current-consuming ac- 


ecessories and against the 


of heavy features of ordinary equipment. 


cial attention has been 
drawn to such a need of 
more careful designing 
and equipping, by the suc- 


cessful operation of cars 


1 





where prevailing weights 
have been cut in half, to 
note an extreme case. 

A discussion on the de- 
sirability of reducing car 
weights, forming a part 
of a report of the Equip- 
ment Committee of the 
American Street and In- 
terurban Railway Engi- 
neering Association and 
written by Mr. M. V. 
Ayres, Assoc. Am. Inst. 
E. E., Electrical Engi 
neer of the Boston & 
Worcester 
was printed in Engineer- 
ing News, Dec. 2, 1900 
Mr. Ayres has now con- 
tributed a further discus- 


Street Ry., 


sion of the subject to the 
“Electric Railway Jour- 
nal,” issue of April 16. 
As this article gives the 
most recent estimates 
of the amount of the 
savings to be effected by 
certain changes, the more 
important parts of the 
paper are reprinted be- 
low: 

The publication in the 


etrical Railway Journal 





of April 2 of the article relat 
ing to the new ars of the 
Boston & Northern and Old 
Colony. Street Raiiway 


marks a very important step 


in the movement looking 
to the reduction of car 
weights This movement is 


eareless multiplication 


Espe- 


hardly more than two years old, and it has been fostered 


almost exclusively by a discussion of the avings to be 
expected, as indicated by theore il considerations. Evi 
dently in figuring the savings which w result to his 
ompany from the redu 1 of weight i the new cars 
the designer wished to be very conservative 
To arrive at a more correct view of the real value of 
he results attained in reducing the weights ol hese 


irs, I have made some calculations based on the fol 
lowing assumptions L have assuined 44 cars, equipped 


with the higher gear ratio, to be the entire rolling st 





of an interurban railway supplied with power from an 


alternating-current power plant with substatior I as 

sume that at the dullest season of the year one-half the 
equipment, or 22 cars, would be required to run the 
load, averaging 270 miles per day each. For the time 
of best travel, 1 assume that all the irs would be in 


‘rvice and that the average condition r othe year 
would be equivalent to a daily use of 33 cars for 270 
miles each per day I have made no attempt to correct 
the power consumption figures for difference i stops 


per mile, in view of the fact already known that the 








lighter cars seem actually to show a al re 
sistance The power consumption therefore figures as 
follows: 

If the cars were of the heavy 19W7 type, the average 
daily load, at the cars, would be 33 270) 
29,600 KW.-hrs 

If the cars were of the light 1900 typ he averag 
daily load, at the cars, would be 35 270 2,781 
24,800 KW.-brs 

If we assume the operating cost per KW.-hr. at the 
powér house as 0.75 ct., the cost of direct-current at the 
substation will be about 1 ect., and at the ir, allowing 
for trolley and feeder losses, about 1.15 « At this 


rate the annual cost of power for the heavy ir 
to $124,200, and for the light 


The size of the necessary power station I figure as 


imounts 
irs $104,100 


follows: For the heavy cars the average power re- 
quirement, at the cars, during time of heavy traffic 
when all cars are in use, is 2,19 KW Increasing this 
by the ratio of 1.15 to .75 gives 3,360 KW. as the 
average demand at the power station under these con 
ditions. Of course, the peaks of the load will be very 
much greater than this, but I have assumed that a 


power station of exactly 3,360 KW. rated capacity would 
} 


be large enough, which it would be if every 





g was 
in perfect working order. At $125 per KW. this station 
would cost $420,000 


Figuring in the s 


me way we find that the lighter 
cars would require a capacity of 2,818 KW. at a cost 





32, O00 If we figure fixed charges, e., interest 











FIG. 5. 











GAGE BOARD FOR TANK DIALS AND RECORDING GAGES 
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taxes, insurances and depreciation at 
000 per annum chargeable to this item for the heavy 
$35,200 for the lighter cars. We may figure 
the substations as having 25% higher aggregate rating 
station, and as costing $25 per KW. 
This gives the substation cost in the two cases as $105,- 
000 and $88,000 fixed charges of $10,500 
$8,800 


10%, we have $42,- 
ars, and 


than the power 


with annual 
and 
The 


for the 


cost of the transmission will be greater 
light is difficult 
figures without making complicated 
as to the layout and equipment of the sys- 
therefore, the following 
construction of the 
Massachusetts 
report for 1908 as $1,982,996, 
$326,722. The 
tem cost 6.06 times the yearly cost of power. 
item for 
our assumed road using the heavy cars would be $745,- 
O00 It is not 


system 
than for the ears, but it 


correct 


heavy 
to arrive at 
assumptions 
tem a arrive at an estimate in 


way: The cost of the electric line 
Old 
Railroad 


and the 


Colony Street Ry. is given in the 
Commissioner's 
annual cost of power as trans- 
mission sys 
Figuring at a ratio of 6 to 1, the cost of this 
would be 
demand, as a por- 
the same in either 
reduced by the light 
assume that the cost 
would be reduced 8%, to 
charges on this at 7%%, we 


,900 if heavy cars are used 


correct to assume that this 


reduced in proportion to the power 


tion of the overhead work would be 
Our power 
cars 16%. It 
of the 


$685,000. 


case. 


cousumption is 
would seem fair to 
transmission system 
fixed 


charges of } 


Assuming 
annual 
$51,400 if 


have 
and light. 

There can be no doubt that 
will be with light 
16% less on the same 
assume an 8% 


repairs of electrical equip- 
because the 
motors. It 


Inent less cars, average 
fair to 
Again referring 
report, we find that re- 
electrical equipment cost $100,761 with a car 

10,090,000. This is exactly 1 ect. per 
our assumed road, the repairs to the 
per mile would amount to $32,000. 
at 8% this would be $29,000. There 
slightest doubt in my mind that other car 
electrical, will be much for the light 
heavy cars. Brake-shoe, wheel and bear- 
instance, should be reduced at least pro- 
portionately to the weight. I believe the lighter design 
is also inherently the stronger, but for lack of data on 
which to estimate I have refrained from as- 
suming any saving in car repairs except that for elec- 
trical repairs indicated. 

There doubt that the use of lighter cars 
reduce track repairs, but for lack of 
attempt to this saving. The 
estimated are shown below: 


load is seems 


reduction in repair costs. 
to the Railroad Commissioner's 
pairs to 
mileage of almost 
mile On heavy 
ars at 1 ct. For 
the light 
is not the 
repairs, not 
than for the 


ing wear, for 


ears, 


less, 


less 


base an 


above 
can be no 
materially 
make no 


would 


data I estimate 


costs above 

Heavy car. 
$124,200 
42,000 
10,500 
55,900 
32,500 


Light car. 
Cost of 
Fixed 
Fixed 
Fixed 
Repair 


power 
charges, 
charges, substation 
charges, transmission...... 
CAPS. cccccsecs 


power 


nn vi Ka ce howontekenned $265,100 
Difference $35,700. 

I believe that my method of calculating is the correct 
one, even although the savings of fixed charges and labor 
costs do not at once become evident. The actual result 
of equipping an entire system operating under the con- 
ditions indicated with one kind of equipment or the 
other would be to show an annual saving approximately 
equal to that indicated, of $800 per car in favor of the 
lighter car. It is, therefore, only fair to credit the few 
cars actually in use with their full share of the saving 
ultimately to be achieved if the policy which led to their 
adoption is followed to its logical conclusion. 

In my paper, “Car Weights as Affecting Operating 
Costs,’’** which formed part of the report of the equip- 
ment committee of the American Street & Interurban 
Railway Engineering Association at Denver last October, 
I attempted an analysis of the probable savings due to 
a reduction of car weights. In the following table I 
give a comparison of the savings per mile per ton of 
weight reduction, as taken from my Denver paper, and 
as derived from the calculations for the 44 
under the assumed. 


above cars 


condition 


‘Saving, Cts. per ton mile 
Denver Old Colony 
estimate. 
$0.1000 
0.0700 
0.0260 


car. 
$0.1870 
0.0242 


Power consumption 

Goat of COP. TERMITE. ....006068%06 

Cost of track repairs.......... 

Fixed charges, power plant, 
including substation.... . 


; 0.0500 
Fixed charges, distribution 


0.0791 


0.0200 0.0419 


$0.2400 
The wide divergence between these two estimates Is 
readily explained. It is principally due to a difference 
in power consumption. The Old Colony tests show a 
saving of 539 watt-hours per car-mile due to a reduc- 
tion of weight of 3,303 tons, or a reduction of power of 
163 watt-hours per ton-mile. My Denver estimate was 
100 watt-hours per ton-mile, but I specifically stated 
that this figure would vary between wide limits, according 
and the figure I chose was 
intended to apply to more moderate conditions of opera- 


to conditions of operation, 


*See Engineering News, Dec. 2, 1909. 


tion than evidently obtained on the 
ford route. 


due to the 


Brockton-New Bed- 
Part of the increase in the power figure is 
fact that in my 
greater 


present estimate I assume 
transmission than in the 
I think the larger figure is more nearly 
fixed charges on power plant 
systems is due directly to the increase 
difference in car repairs 
fact tbat in the present 
allowance for reduced repairs to mechanical 
and assumed a reduction in electrical 
repairs proportional to only one-half the weight, whereas 
in the former estimate I assumed a reduction in all items 
of car repairs directly proportional to the 
weight. 

The saving 
the figure 
and the 
imagination, 


a somewhat loss in 
earlier estimate, 
correct. The increase in 
and distribution 
in power. The 
pally to the 
made no 
equipment, 


is due princi- 
estimate I have 


have 


reductions in 


in cents per pound per year 
which is most convenient for 
which makes the strongest appeal to the 
although it is a figure which must neces- 
sarily vary with different conditions of operation. Some 
engineers have assumed a value for this as low as 2 
cts. The value most commonly used appears to be 5 cts. 
The estimate made in my Denver paper as a fair aver- 
age The value corresponding to the figures 
for the Old Colony cars is 12.6 cts. The 
saving estimated for these cars by the designer is only 

4.82 cts. for the interurban service, and his figures if 
corrected for the reduced mileage of my estimate would 
be reduced to 3.62 cts. 

All of this testimony shows that the saving to be at- 
tributed to a reduction of car weights varies greatly 
with the conditions and still more with the point of 
view. However, for reasons already set forth, it ap- 
pears clear that in the long run all of the factors of 
saving which I have discussed above will come into ef- 
fect, and the net value of the reduction will ap- 
proximate the largest figures than any of the 
smaller ones. 


seems to be 
practical use, 
one 


was 7% cts. 


above given 


weight 
rather 


Limitations of Efficiency in Engineering 


Education.* 
FILLMORE SWAIN, LL. 
universities 





By GEORGE D.;+ 
and technical 
are at the present time the subject of ‘serious 
at the hands of many writers, some of 
high in authority in educational matters, 
some of them outsiders with no teaching or ex- 
who judge of the work of the schools 
by the men that are turned out. Even the presi- 
dents of some of our educational institutions, if 
they have ‘been correctly reported, admit that 
much of the development of the last few decades 
has been, if not in the wrong direction, at least 
incomplete or unsymmetrical, and that import- 
ant modifications need to be made in regard to 
methods of instruction and administration, as 
well as in matters of general educational policy. 
Critics outside the teaching profession, joining 
in the complaint, have pointed out what they 
consider serious faults, and have indicated how, 
in their opinion, our should be 
ganized. 


Our colleges, schools 
eritic’sm 
them 


perience, 


colleges reor- 

While most of this criticism has been directed 
against the colleges, the engineering schools 
have come in for their share. Engineers of 
eminence, like Mr. F. W. Taylor, and employers 
of engineers, like Mr. Crane, have told us that 
the engineering graduate, when he leaves the 
technical school or the university, is of little or 
no use to his employers—at least until he has 
been seasoned by several years of experience in 
contact with the hard world—with the solid facts 
of life. 

Let me invite your attention for a few moments 
to a consideration of the questions what the en- 
gineering graduate might be and ought to be 
when he leaves the school, what he too often is, 
and what some of the difficulties are which pre- 
vent the attainment of the ideal; in other words, 
let us consider some of the limitations of effi- 
ciency in engineering education. 

Let me first admit that a long experience in 
teaching has convinced me that there is much 
truth in the criticisms which have been made. 
I fully believe, however, that they have been 
often exaggerated, and, moreover, that many of 
the defects that have been pointed out are 
capable of remedy. 

When technical were new, say 
forty or fifty years ago, the value of a scientific 


our schools 


*An address delivered at the exercises at the opening 
of the new Carnegie Engineering Building of Union Uni- 
versity, Schenectady, N. Y. ’ 

+Gordon McKay Professor of Civil Engineering in Har- 
vard University. 


training was not appreciated by manufacture: 
or even by members of the engineering prof< 
sion itself. The majority of engineers had not h 
the advantages of a thorough education, and ij; 
deed, it had not been fully realized that 
neering was a_ science. It was considered 
branch of the building art, and its practice w 
largely empirical. 


eng 


Consequently, engineerin 
graduates often had difficulty in obtaining pos 
tions, and their scientific acquirements were co) 
sidered to be of little the graduat 
looked upon as theorists, and as inferi 
to the practical men who had gained their know 
edge by experience. A sharp contrast was draw 
between theory and practice, as though the tw 
were incompatible; and the practical maz 
whether engineer or employer, scoffed at tl 
theorist, often only too justly. 

All this, however, rapidly changed; the schoo 
soon realized the fact that they could not mal 
a man an engineer, and that they should confi) 
their attention mainly to giving him the fou 
dation of scientific principles on which he could 
build, and which would enable him, as he shoul: 
gain experience, to understand and coOrdinat 
what he had learned, and thus to practice h 
profession in a truly scientific way. The teacl 
ing of engineering instead of being done b 
mathematicians, or men with no practical exper 
ence in the things they were teaching, began 
come into the hands of men who were practica 
engineers as well as 
the importance of 
mechanics in 


use; young 


were 


scientists, and who knew 
teaching mathematics anid 
such a way that they could 
used as tools instead of regarded as abstractions 

Employers engaged in business in which t} 
applied scientist could legitimately be useful, 
the other hand, soon learned that many of thes: 
young men could do things which were entirely 
beyond the power of the unschooled 
with years of experience. Visiting one of our 
engineering schools some twenty years ago fo 
the first time. one of these employers was quit: 
surprised at what he saw, and at the work whic! 
had been done by the students. Upon leaving 
the president of the institution, he said that h: 
had been much impressed, and thought he would 
take a number of men of the senior class is 
soon as they were graduated, to which the pres 
dent replied that he would not take these men 
because they all had been already spoken for. 

This change is still going on. The enormous de- 
velopment of engineering, and the = growing 
recognition of the fact that a university or 
lege, instead of giving a man so-called cultur 
only, should train him definitely for active work 
in the world, led to the corresponding 
ment of engineering departments. And, cer- 
tainly, of the work of the world, a very large 
part is dependent upon applied science, and the 
engineering department of a university should 
be one of its strongest and largest departments 
Teaching which is concrete and practical, yet 
thoroughly scientific, is increasing, and graduates 
more and more capable of immediate usefulness 
and at the same time better trained, 
turned out year after year. 

Mr. Taylor sweepingly declares that the mal 
ufacturers of this country do not want anything 
to do with ‘young men just coming from tec! 
nical schools,—that they would rather not hay: 
them, and find them of little use in their bus 
ness. This, I think, is a great exaggeratio! 
Mr. Taylor has had a long experience, and an 
opportunity to come in contact with large nun 
bers of manufacturers; nevertheless, I doubt th: 
accuracy of this statement that the graduate * 
not wanted. Certainly it is not true, accordil 
to my experience, in the case of graduates 
civil engineering. The railroad companies 
this country, who are perhaps the largest er 
ployers of engineering graduates, desire all th: 
can get, and some of them make it a rule to ! 
cruit their forces, if possible, entirely with su 
men. Our structural companies prefer them- 
fact, desire no others if they can get techni 
graduates personally recommended by thi 
teachers. In hydraulic engineering, sanitary ¢ 
gineering, and all other branches of the ci’ 
engineering profession, if we are to judge by t 
demand for these men, they prove themselves i 


man, even 


col- 


develop- 


are bei! 
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diately serviceable, and in the vast majority 
cases they advance rapidly enough to demon- 
ate the fact that their technical education has 
en of great advantage to them. 

\ similar condition seems to exist with refer- 
ce to mining and electrical engineering. I am 
d that your great electrical company recruits 
s engineering staff, if possible, entirely with 
hnical graduates. As for mechanical engi- 
ering, I am sure that the demand for such 
raduates from at least some of our schools is 
r above the supply. If, as Mr. Taylor affirms, 
ie manufacturers of the country do not find 
1ese men useful, I for one am sorry for the 
i1anufacturers. I1 regret that they are so far 
ehind the procession. It the statement is true, 
rhaps that is the reason why those manufac- 
irers consider that they need so much protec 
on against the competition of foreign countries, 
ke France and Germany, where the technically 
iined man is unquestionably fully appreciated, 
nd where technical schools have been longest 
stablished. 


President Draper finely expresses the value of 

. higher education when he says: “With an in- 
iependent, sane, balanced character, having the 
lements of success anyway, the advantage of a 
ollege training cannot be over-estimated.” This 
s even more true with reference to a _ profes- 
ional education. 

The young man from a technical school should 
have passed through four years of discipline— 
mental, moral and physical. 

His physical discipline should have enabled 
im to restrain his appetites, to govern his pas- 
ions, to make his hand and eye quickly re- 
sponsive to his will, to be a master of himself. 
His step should be firm, his carriage erect, his 
nuscles hard, his body capable of enduring much 
physical fatigue. 

His moral education should have made him 
realize the ethical principles which should gov- 
ern a man’s acts in this world and regulate his 
conduct toward his fellow men. He should have 
learned to be truthful and honest; thoughtful and 
forgiving toward others; stern and unforgiving 
toward himself. He should have learned the 
supreme lesson of disinterestedness, and should 
have gained the power of working for the sake 
of the work and its results rather than for his 
own selfish purposes; he should have learned to 
look down with something like contempt upon 
the petty things of this world and to realize that 
they amount to little compared with the per- 
fecting of his own character. 

His mental training should have enabled him 
to estimate justly his own powers and to know 
how to use them. He should have had an oppor- 
tunity to “find himself’? and to study his own 
tendencies and innate talents; and he _ should, 
therefore, be in a position to direct himself to- 
ward the field of human endeavor in which those 
qualities will enable him to do the best work. 
He should have learned thoroughly the funda- 
mental principles upon which are based the 
branch of engineering which he is to follow, and 
the power to apply them intelligently and cor- 
rectly. He should be modest, realizing how lit- 
tle he knows and how little experience he pos- 
sesses, yet self-reliant, feeling that he has mas- 
tered the fundamental principles which he is to 
apply in the world of action. He should be 
possessed of mental courage, having been taught 
to study a subject with no preconceived ideas 
or prejudices, but solely intent on reaching the 
truth. He should be able to observe accurately, 
ind to reason logically from premises gained by 
‘bservation or otherwise. 

The average engineering graduate, and es- 
pecially the college graduate, unfortunately falls 
far short of this ideal, although it is measur- 
tbly within the reach of all. The causes of his 
failure are partly due to the student himself, 
partly to his parents, partly to the college. 

Let me call your attention to some of his short- 

omings, the reasons for them, and the possible 
emedies for them, as they appear to me. 


Physical Training. 


In the first place we are too apt to understand 
by the term “education” simply mental educa- 





tion; moral and physical education or training 
do not receive the proper degree of attention. In 
some of our colleges and technical schools no 
effort whatever is made to give physical train- 
ing, to develop a sound physique, to discover 
and point out physical defects, and to apply some 
Systematic corrective. Athletics, as at present 
cultivated, affect only the few men who, volun- 
tarily or by solicitation, engage in them. The 
great mass of students take no part in them, ex- 
cept to look on and applaud when the home team 
wins. In my opinion, every college and tech- 
nical school should insist on some physical train- 
ing for every one of its students who is not 
physically incapable of it. A man may, by rea- 
son of some hereditary weakness, or accident, 
be obliged to forever renounce the hope of being 
physically strong. That is his misfortune, and 
it may exclude him from the possibility of prac 
ticing certain branches of the profession; but if 
he has the other qualities which lead to success, 
he need have no misgivings. In such case, he 
should, by cultivating temperance in all things, 
and by careful observance of the rule of personal 
hygiene, preserve to himself all the physical 
vigor possible. The man who is physically most 
robust may not last the longest, or do the best 
work in the world. Success depends, not upon 
one quality, but upon the proper combination, 
and physical strength is perhaps the quality 
which may be most easily dispensed with. Prob- 
ably this is the reason why it has been neglected. 
Nevertheless, physical training should be in- 
sisted upon. It should be preceded by a thor- 
ough examination of each man, by an expert 
who should prescribe what exercises will best 
strengthen the weak spots and develop the phy- 
sical endurance which is likely to be such a 
valuable asset to an engineer. Every student 
would also gain much were he required to take 
a course in physiology, so that he may be made 
acquainted with the laws of personal hygiene, 
and know how to take care of himself and to 
regulate his diet. Physical training is perhaps 
of more importance to the engineer than to mem- 
bers of any other profession, for the engineer is 
essentially an out-of-door man, or is likely to be 
one, and his capacity to endure fatigue and 
hardship if called upon, may be an essential 
element in his success. It is hoped that such a 
course would lead the student to abstain from 
all but the most sparing use of tobacco and 
alcoholic beverages. He will be fortunate if it 
leads him to renounce them entirely. 


Moral Education. 

In the second place, moral education is, as a 
rule, much neglected. By many teachers or even 
institutions it appears to be considered that this 
should be left entirely to the home and the 
church—that the school should simply train the 
mind. This seems to me a fundamental mistake. 
It is sometimes said that the salvation of a 
democratic country like this lies in a widely 
diffused and high standard of education. It 
would seem clear, however, that the kind of edu- 
cation upon which our salvation will depend is 
moral education rather than mental education. 

Half knowledge is, proverbially, a dangerous 
thing; and a smattering of economics, history, 
language, science, or what not, such as most 
students acquire, or even a thorough knowledge, 
will not enable a man to perform properly the 
duties of a citizen, if he has failed to become 
imbued with the moral law, and to realize the 
supreme importance of his duties toward his 
neighbor, and the necessity of playing the game 
of life fairly. Dishonesty is not confined to the 
poor or the ignorant; it is doubtful if it is more 
frequent among them, on the whole, notwith- 
standing the many and varied temptations which 
poverty necessarily brings. 

Not only, therefore, should the college or tech- 
nical school require some training in subjects 
which will imbue students with an appreciation 
of the importance of the moral law from the 
professional as well as from the personal point 
of view, but every teacher should consider him- 
self, so far as consistent, a moral teacher and 
should seize the opportunities, which will often 
come, and enforce a moral lesson. 


Mental Education. 

But coming to what is generally considered as 
education, that is, mental education, most gradu- 
ates of our colleges and technical schools are no 
doubt far removed from the ideal which has been 
sketched. Not only have many of them failed 
to master thoroughly the fundamental principles 
which they are supposed to have learned, but 
they are not able to observe correctly or to rea- 
son logically; and they have, furthermore, so 
little realization of their own defects and are 
possessed of so little modesty, that they go out 
into the world with an overweening and un 
justified conceit, with an unwillingness to be 
gin at the bottom and learn a business thor 
oughly, and with an inability to do cheerfully 
uncomplainingly, persistently, and enthusiasti 
cally, the routine work or drudgery of which the 
greater part of the world’s work consists, and in 
the proper doing of which the highest discipline 
lies. They are uneasy if they do not quickly re 
ceive promotion; they are impatient of the self- 
taught, unschooled men who work by their sides, 
although these men may be their superiors, and 
possessed of far more common sense than they; 
and because they have wasted a great part of the 
time which has been devoted to their education 
perhaps some of it in riotous living—they are 
unable to appreciate the things which the un- 
taught man may have learned and which they 
have still to discover. 

Measuring Efticiency. 

The engineer, in estimating the performance of 
a machine, measures its value by what is termed 
its “mechanical efficiency.” This is the ratio of 
the effective work done by the machine to the 
energy which is put into it. The higher the effi- 
ciency the better the machine. The efficiency of 
a business may be measured somewhat in the 
Same manner; in this case best, perhaps, by the 

ratio of net earnings to the total investment, 
provided that the investment has been properly 
expended. Of course, one business cannot in 
this way be compared directly with another on 
the same basis, for in one sort of business the 
possible net earnings may be far smaller com- 
pared with the total investment than is the case 
in another kind of business. Nevertheless, there 
is a sort of measure, even if rough compared 
with the mechanical one. That measure is ex- 
pressed in dollars. Since dollars are desirable 
or necessary to those who have invested in the 
concern, if a low efficiency is shown—lower than 
should reasonably be expected, or lower than is 
shown in similar concerns similarly situated 
there will probably be a demand for a change of 
management. 

I have often asked myself the question: what 
is the efficiency of education? Unfortunately, 
however, there is no measure for that efficiency 
The manufacturer takes the raw material out of 
Which he manufactures his product—a log of 
wood, for example;—he pays for this raw ma- 
terial and for the labor expended upon it, in 
money; fashions it into the form desired, and 
sells it for other money. The efficiency of the 
entire process can be measured, if not with ex- 
actness, at least approximately. 

In education the raw material is the student 
Labor, enthusiasm and money are expended upon 
him. The product is the improvement which re 
sults to him mentally, morally and physically, 
and this is incapable of quantitative estimation. 
Nevertheless, I have for a long time believed 
that if it could be estimated it would be found 
that the efficiency of education is in general very 
small; that the result in improved physical 
strength, morality, power of thought, is but a 
small fraction of the energy expended. 

3ut even if the efficiency is small, it does not 
follow that the work is not worth doing, or not 
done well. The light given out by the electric lamp 
represents less than 1% of the theoretical energy 
in the coal, yet it does not follow that electrical 
lighting is not worth while. It depends upon the 
intrinsic value of the product So, in education, 
to inspire and discipline even a few young men 
may be worth far more than all the effort ex- 
pended upon them and others, for it means keep- 
ing alive the torch of learning, and feeding the 
flame of research, so that the treasures of 
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thought and the methods of scientific investiga- own responsibilities, and it would scarcely seem it is a gymnasium where he finds the apparatu 
tion may be transmitted to those who shall follow Wise to defer that point until the end of the col- Which, if used as he is shown, will develop hi 
us, and so stimulate intellectual progress in the lege course. as he ought to be developed. 
years to come. If he is not ready to learn that lesson in col The Defects Due to the Parents. 

It is also essential, before judging of the real lege by the time he is 17 or 18 years old, there Right here is where the parent must bear som 
value of higher education, to estimate the neces- is a strong probability that he ought not to be share of the responsibility for the lack of eff 
sary limitations of efficiency, to consider the in- sent to college at all, but that he should be made — ciency of education. ‘Time will not permit of a 
evitable losses and sources of waste, and thus to to learn the lesson, if possible, in the harder elaboration of this branch of the subject. It wi 
refer the final product, not to a purely theoreti- school of the outside world, and let such a man suffice to say that the utmost efforts of th 
cal and impossible maximum, but to a _ practi- be thankful if it prove a school of hard Knocks. teacher will be of little avail unless with th 
cally attainable one: in other words, to consider Right here it may be remarked that much of — cordial cooperation and support of the home in 
the rewsons for the observed defects, and to as- the criticism of our schools would not be made fluences. 
certain to wha: extent they are practically rem if it were recognized that the trouble is not Mental! discipline at college cannot win agains 
piliniie. ilone what they do or what they leave undone, social and financial dissipation at home, and a} 

The reasons for these defects seem to arise but that the right boys are not always sent to the efforts of the teacher to enforce the import 
from four main sources: 1, the student; 2, the college. There are multitudes of young men ince of self-culture and training of the will wil 
parent; 3, the teacher; 4, the administration. there who never ought to have been sent—who come to naught if the parents think, as many do 

The Defects Due to the Student. are not qualified to take advantage of the kind that the son is sent to school to buy an shin 

The main source of the inefficiency of educa- _ wanen the college really ought to tion as he buys a suit of clothes. To a paren 
tion and the principal justification for the criti- give, and which is the very best kind for those who was finding fault with a teacher for th 
clams which have been made upon ite results, Who can avail themselves of it; whose will and slow progress of his son, the teacher replied that 
seem to me to lie in the students themselves. Whose natural ability will not justify a higher he could not put brains and will into the boy as 
They go to the college or technical school, where education; one thousand dollar men who are be- well as instruction. 
the cs find afforded them abundant opportunities; ing given a tive thousand dollar education. And One great difficulty with the student of engi 
oak many of them are lacking in will, and are not there are also multitudes of young men who neering arises from his lack of knowledge of th: 
able to avai! themselves of them. would take advantage of such opportunities, Who practical applications of the subjects which h 

While the manufacturer, by the application of cannot afford to do so. is studying, and further, from the failure t 
external power, molds his raw material into the CRS: HE SRS: SR eee ee: ae pis eer realize the necessity for a higher education and 
desired form, education cannot so fashion its tional progress, to my mind, is the increasing the fact that there are many men in what might 
raw material. The fundamental difficulty with opportunity for deserving young men to get all be called the lower ranks of life who are just 
education seems to me to be the fact that the the education Which they are good for, provided as bright as he is. If the student from a wealthy 
only culture or training which does a man any it does not give them more than they are good family could be made to realize that the son of 
eal is self-culture,—that which he imposes upon satel : : the blacksmith around the corner had just as 
himself. The teacher may present his subject Our schools, from the bottum up, should be bet- — good a brain as he, it would not only make him 


with perfect clearness, he may give examples to 


lustrate it, he his students 


the 


may impress upon 
doing 
do, and 


moral 


emphatically necessity of certain 


things, he may tell them what to What 


not to do, what mental and habits they 
eultivate and which they must shun, but he 
annot his injunctions Many 
lack the interest and 
necessity for 
the 


success 1n 


must 
them follow 
found to 
will to see the 


make 
of them will be 
the 
and 


self-exertion, 
and 
their 


to impose upon themselves moral 


mental without which 
work will 
This may 
tention; they enough, 
long many of them 


work in the right way, no matter how often they 


discipline 
not 
not be 


be attained. 
due to 
be 
but 


any lack of good in- 


earnest they 


will 


may may 


work hours, not 





are shown, nor will they take the trouble to learn 
the methods of logical thinking. They are lack- 
ing in will They do not realize that their suc- 





will depend more upon their wills than upon 


their brains. 

Dr. W. H. Thomson, in his most interesting 
book, “Brain and Personality,” says “we can 
make our own brains, so far as special mental 


functions or aptitudes are concerned, if only we 
have will enough to take the trouble.” 
When to added that the will, like any 
function of the human being, can 
and its 
fundamental principles of 
not be 
students or by teachers. 

If the attempt is 
rigid 
may be to 
initiative, 


strong 
this is 
be 
the 
do 
by 


other 
have 
which 


trained, strength increased, we 


self-culture, 
yet, either 


begin to appreciated as 


made to force the student 
system to control his every 
some extent disciplined, but 
his spontaneity, and 


will not be developed. 


into a move 


ment, he 


his interest, his 


his power of self-control, 
It is the old question whether a man can 
be trained to self-control by keeping him in sub- 
whether he can trained to govern 
himself except by letting him try—which seems 
to have been decided, and, on the whole, wisely 
decided, in the 

A certain amount 
no 


young 


jection, be 


negative. 
of 
doubt of 


for in- 
every 
and 

similar qualities; does not train the 
nor teach self-command, nor stimulate the high- 


military training, 
advantage to 


promptness, 


stance, is one; 
other 


will, 


it develops obedience, 


but it 


est faculties. Soldiers are not noted for self- 
control as compared with those who have not 
been exposed to military discipline. Indeed, the 
moment the usual pressure is relaxed they are 


only too apt to show the absence of that quality; 


nor have many advances in learning or in the 
arts come from military men. At some time in 
a young man’s life, he must be thrown upon his 


ter designed to prepare men for their proper vo- 


cations in life—industrial, furming, or  profes- 


sional—to guide euch man better into his proper 


field, and to prevent him from entering into fields 
for which he is not suited It is far better 
to be a good mechanic than a poor engineer or 


lawyer, and there are just as many opportunities 


for a good mechanic to be advanced to responsi- 


ble administrative positions as for the poor en- 
gineer. One of the main problems of education 
would seem to be to guide each man into his 


proper place so far as 

No better preof of 
than the fact that 
tained success despite 
advantages, thei 
izing they themselves 
from such an opportunity. 


possible. 
has been said is needed 
who at- 
of educational 
own sons to college, 


What 


so men have 


lack 


many 
the 
send real 
might have 
Unfortunately, 


how much 


gained 


too many such parents fail to realize how much 
of their own success has been due to the fact 
that they were obliged to overcome difficulties; 


they do not train their sons to do the same; they 


give them too much money to spend, and thus 
they send them to college unprepared to utilize 
the advantages presented. 


We talk 
ciently 
greater 


much of 
th it 
element in 


We do not suffi- 
the 
better 


opportunity. 


realize necessity is, on whole, a 


success, and a friend, 
than opportunity. 

There are other 
the but I 
Many students are 
they 


their 


difficulties which arise 
need not dwell upon 
“sent” to college; they 

They take little 
their main object is to get 
through. When they study a subject, their minds 


many 
with student, 
them. 
do 


terest in 


not go, are sent. in- 


work; 


are fixed upon the mark which they are to re- 
ceive, on the examination which they are to 
pass. Instead of being disinterestedly concerned 


with getting the most they can out of the oppor- 
tunity which the presents, they will pro- 
old examination papers and a tutor, and 
get themselves coached so that they may be able 
to scrape through, after which they will promptly 
dismiss the subject their minds. A long 
experience in teaching has convinced me that no 


course 


cure 


from 


amount of effort by the teacher will have much 
effect in the case of some students in inducing 


them to take a different attitude. 

The fundamental difficulty, then, with the stu- 
dent, is that discipline and correct thinking are 
not things which can be imposed upon him from 
without, but things which he for 
himself and which he can only learn to acquire 
for himself by the opportunity. To 
the not a 


a man goes to be filled up, but 


must acquire 


being given 


use a favorite illustration, school is 


restaurant where 


democratic 


more and a better citizen, with more 
respect for the opinions of others, but it would 
also make him realize that if he wishes to win 


high place in engineering, it will be necessary 
for him to get something which the blacksmith’s 
son not have and cannot easily get. Ex 
perience would be open to both of them, but edu 


cation might be 


does 


open to only one. 

The necessity of earning his living, the realiz 
tion that there are plenty of young men in over 
alls, with as native ability as he, 
powerful incentives which will 
the value of 

this 
should 


good are 


make a 


two 
youns 
an education. In 
appreciation, students of 
gain practice in the 
in the field; and jthey should mak: 
if possible it a rule from the they enter 
the better, from the time they enter 
the high school—to spend their vacations in some 
occupation in which they be their 
own Way. 


man appreciate 


order to develop 
engineering some 
workshop or 
time 
college—or 


will earning 
Defects in the Instruction. 
while the difficulty, in opin 
lies with the student himself, and with his 
parents, there is undoubtedly, in most cases, just 
room for criticism of the teaching in our schools 
Among the defects commonly found, a few may 
be mentioned: 
1. There is 
which 


But 
ion, 


main my 


too great 


information 


prevalence of 
courses only, and a lack 
of realization on the part of the teacher that his 
main object should be to teach the student to 
think. We may well reflect Locke's state 
ment that the objects of education in their rela 
tive rank are as follows 

1. Virtue. 

2. Wisdom. 


3. Good 


courses 
are 


upon 


breeding. 
4. Learning. 


Learing—to which 


we almost confine our at- 
tention—placed last. And even with reference to 
learning, we often misplace the emphasis. The 
student must of course be taught many facts, 


but the main emphasis should be laid upon the 
use which is made of those facts. Logical think 
ing is the main object. If the student gains this, 
he can new facts and in any sub- 
ject; if he does not, he simply uses in a rule-of- 
thumb way the few specific facets which 
learned. 


» 


reason upon 


he has 


There seems to me to be an undue use of the 
lecture 


system. This is a very serious evil, in 
my opinion, and unfortunately seems to be in- 
creasing and to be extending even into the sec- 


ondary schools. A young man may be interested 


and may gain some information by listening to a 
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exercises in the class room should consist in find- 


and if not, why not; and a certain portion of 
should be taken in enlarging and explaining 
the subject itself. 


discover the mental defects of his pupils and 
point them out. 


prefer to remain in blissful ignorance of his de- 
and to go through his courses believing that 
understands them and is able to think; 


one of the main things that 
to college for is to have his defects pointed out 
to him, and he should not thereby be discouraged, 
but should have the will to impose upon himself 
a discipline which will correct them. 

in his history « 


: dialectics, clearing away from the mind its 
faucied knowledge 


The newly created consciousness of ignorance w 


intellectual quickening, 
was considered by 
indispensable condition of future progress. 
‘an we improve upon this principle today‘ 
sufficiently appreciate and use it? 
largely done away 
un absolute minimum, 


demonstration, 
may properly form a considerable portion of the 
others should be 


to think and how to govern themselves, 


Another fault, which seems very common, is 
that no attention is paid in many institutions to 
teaching the students how to study. 
work hard but 
ineffectively in the endeavor to master the sub- 


never bring a 


proper methods of study would seem to be essen- 
tial, yet I have rarely known of such instruction 


institutions no attempt is made to teach methods 
in general, except in so far as it is 
done in connection with the special courses. 
the Middle Ages logic occupied an important part 


in higher training, and it was generally taught in 


higher schools 
attempt is now made, except, as already stated, in 
connection with 
in other words, the principles of logic. 

carried entirely too far, applied to improper pur- 
absurd to revive 
But that is no reason why logic should be neg- 


much logic in a specifically de- 





many, if not most, of the graduates of tech- 


nical schouls are not capable of independent logi- 


our 


cal reasoning, even on scientific subjects. 


It is, I think, not sufficiently recognized, even 
by teachers, that there are certain methods of 
logical thinking, certain fallacies which must be 


guarded against, certain modes of detecting 


these fallacies, and certain tests of correct re- 
Sults. Most students seem to think that reason- 
ing is a natural function of the mind just as 
walking is of the legs; but even if it be true 
that “the brain secretes thought as the liver 
secretes bile’ it certainly is not true that it nat- 
urally secretes logical thought. Though a man 
have a mind, it does not follow that he can think 


correctly. must 


upon 


He have the logical principles 
which correct thinking depends, and there 
that he will learn 
them best by consciously studying the subject of 


are many reasons for believing 
logic rather than by taking it as the by-product 


of other courses. 


Locke, in the preface of his most valuable 
little book on “The Conduct of the Understand- 
ing,’’ makes the following remark: 


I cannot think any parent or instructor justified in 
neglecting to put this little treatise in the hands of a boy 
about the time when the reasoning faculties become de- 
veloped. It will give him a sober and serious, not flip- 
pant or self-conceited, independency of thinking; and. 
while it teaches how to distrust ourselves and to watch 
those prejudices which necessarily grow up from one 
cause or another, will inspire a reasonable confidence in 
what he has well considered, by taking off a little of 
that deference to authority which is the more to be re 
gretted in its excess that, like its cousin-german, party- 
spirit, it is frequently united to loyalty of heart and the 
generous enthusiasm of youth. 





I have talked with 
universities, technical 


students 
and 


many from many 


schools preparatory 


schools, and the replies received from most of 
them indicate that during their whole prepara- 
tory and college course they have never been 


given any instruction corresponding to that con- 


tained in this book. The result is that fallacies 
Which any mind trained in logic would be able 
to observe, pass the minds of these men without 
discovery. 

I am aware of the fact that courses in logic 
are offered in many of our universities, and taken 
by a considerable number of students in the ag- 
gregate, but I am also aware of the fact that in 
many institutions, and particularly in technical 
schools, no such courses whatever are offered; 


and furthermore, I do not know of a single in- 


stitution in which such a course is required. 
I am of the fact that 
ever result in 


further aware 
of instruction would 
men think logically. 


no 
making 


amount 


some 


I make a plea for the restoration of logic in 
some ‘specific form as a required subject in the 
curriculum of every higher institution of learn 


ing. 
The study of logic, however, mv=* 
coordinated with 


of course, be 
and with the 
training of the powers of observation and mental 
discrimination the facts; 
the facts which 
premises, the use of the syllogism 


other studies, 
for unless 
constitute 
may only re- 


as to we 


make sure of our 


sult in multiplying error instead of disclosing 
truth. 

o. A further difficulty in education arises from 
the difficulty of obtaining good teachers, and in 
some cases from the practical impossibility of 
getting rid of poor ones. A large part of this 
difficulty is no doubt due to the enormous in- 


crease, within the past few decades, in the num- 
ber of corresponding to the 
remarkable growth of high schools and the enor- 
mous expansion of colleges and universities. For 
instance, in 1860 the number of high schools in 
the United States was 44; in 1870, 160; in 
ISSO, 300; in 1890, 2,526, and 1900, 6,005. In 1008 
the number of teachers in our higher schools, in- 
what it 
diffi- 
high 
view of the 


teachers required, 


cluding colleges, was about times 
was in 1870. There 


obtaining 


seven 


appears to be a real 


culty in competent teachers for 
schools and colleges, particularly in 
fact that the remuneration offered in this pro- 
fession is much that which a capable 


man may expect to obtain in business or in one 


less than 


of the other professions. 

If a man is independent 
means, and if he wishes to marry and bring up a 
comfortably, he find the 
teaching profession from this 


possessed of 


not 


attractions 
point of 


family will 


of the 


View very smal This is abundantly shown by 
the statistics recently given in an article in 


“Science” discuss:ng the 


Status of the assistant 
professor The result is that many men prob- 
ably go into teach'ng because they would not 
succeed: in the world outside; and in technical 
subjects such men may often fail to give to the 
students the qualities necessary for success in 
the world 

Furthermore, in many of our institu ns there 
seems to be little or no attempt made to appoint 
teachers with reference to their teaching ability, 
or to subsequently exercise any oversight over 
the conduct of their classes or the methods whiel 
they use. A man is appointed to a teaching pos 
tion and is allowed to conduct his isses as he 
pleases. This is, of course, more true in som: 
institutions than in others, but I believe that at 
least the criticism is well founded that not 
enough care is taken by those in charge of our 
educational institutions or of the departments 


thereof, to see that really effective te 


iching 1s 


done. 

On the other hand, the teacher may make 
things too plain to the students. When the stu- 
dent meets a difficulty, the teacher may be either 
so anxious to show that he understands how to 
solve it; or, in the kindness of his heart he may 
be so anxious to help the student, that he lifts 
him bodily over the difficulty without making 
him exercise his own powers at all The only 
Way that we become strong is by overcoming 
difficulties; we do not gain strength so long as 


our difficulties ure 
yet 

Or, it 
able to see 
pupil, and 
plain it he 
obscurity 


overcome for us by others; 


often done in 
that 


the real difficulty in 


this is too teaching. 
teacher is 
the 


may 


may be the entirely 
mind of 
try to 


throw 


un 
the 


therefore, while he ex- 


may only succeed in ng more 


upon the subject 


I believe it would be desirable if the teachers 
in our institutions would more often discuss 
among themselves—perhaps at stated meetings 


the methods of teaching to be used; perhaps with 


the cooperation and criticism of some of the 
students or recent graduates It 


best 


stands to rea- 


son, of course, that every teacher ought to have 
had some training in pedagogics; yet I believe 
that such training is rare in the teachers in our 
engineering schools, and it is perhaps too much 
to expect it. gut it is not too much to expect 
that if they begin the career of teachers they 
should then devote some time to the study of 


the subject, or submit for a time, to careful over- 





sight of their work Unfortunately, academi« 
freedom is too often interpreted to mean, not 
simply the freedom of students to do as they 
please, but the freedom of teachers to do the 
same entirely without criticism from any one; 
and some teachers who may be doing ineffective 
work would probably strongly resent any sugges- 
tion that they should change their methods. The 
result of this condition is that, in many institu- 
tions, courses may be found which have been 
given for years, which the best ‘students and 
alumni would admit to be entirely unprofitable, 
and which, perhaps, the authorities of the insti- 
tution know to be ineffective; and yet, with our 


present methods of university organization, there 
be situa- 


attempt to remedy it being considered 


seems to no way of remedying such a 


tion, any 


either as arbitrary interference or a violation of 


the so-called educational democracy under which 


every man is allowed to do as he 


pleases 


educational methods should, of 


kindly and it 


Criticism of 
also 
the 


business 


course, always be should 
the 
duct of education 


that n 


rec- 


inherent difference between 
and the 
the 


rather than 


ognize con 


conduct of a 


enterprise, former individualism 


should be encouraged suppressed. In 


corporation management it may be desirable or 
necessary to reduce the work of the different 
departments to a rigid routine; while in educa 


tion such a proceeding would be most unfortu 
nate. 
Nevertheless, individualism should not be 1- 


lowed to override the fundamental princi 


pedagogics, nor carried beyond reasonable limits. 
It must not be forgotten that the teacher is in 
a position where he can do not only much good, 
but much harm, and care should be taken that 


the latter is not the result of his efforts 
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It is in 
that the 


regard to this 


lifference between 


phase of the question 
the conduct of an in- 


stitution of learning and of a business is perhaps 


most marked. In the latter there is a concentra- 
tion of responsibility and a supervision of meth- 
ods. A new president may entirely reorganize a 
railroud system, may cause the accounts to -be 
kept in an entirely new manner, may readjust 
the relations of the different departments, may 


require the head of any department to have his 
work done in an entirely different way from that 
in which it had done before, this 
Without offense to any one. 


Such a 


been and all 
method of procedure, even if necessary, 
likely to be nothing short 
of tyranny in an educational institution, and the 
limitations to acts of this kind have already been 
Suggested; yet there should be happy me- 
dium, some way by which the relations of teach- 
ers to each other, to the head of departments, 
and to the president, could be easily adjusted and 
without way that radical in- 
about. 


would be considered 


some 


such a 
brought 


friction, in 


novations might be 


If a new university president has individual 
ideas, is there any good reason why he should 
not be enabled to carry them out, and why he 
should not be loyally supported in doing so, by 
trustees and faculty, even though his ideas are 
contrary to individual opinion? Until this can 


be done, until responsibility can be concentrated, 
and until means and methods are under practical 
control of the persons so made responsible, there 
will be no hope of obtaining the highest efficiency 
in education 

With 


of any 


this matter I do not know 
statement than that 
Draper in his remarkably 
Education,” in 


reference to 
forceful 
by Andrew 58. 


made 
sug- 
which 


more 
gestive book on ‘“‘American 
he says: 

The very life of the institution depends upon eliminat- 
ing weak and unproductive teachers, and upon reinforcing 


the teaching body with the very best in the world. Un- 
less there is scientific aggressiveness in the search 
of new knowledge some very serious claims must be 


abandoned and some attitudes completely changed. No 
board ever got rid of a teacher or an investigator—no 
matter how weak or absurd—except for immorality 
known to the public. The reason why a board cannot 
deal with such a matter is the lack of individual confi- 
dence about what to do and of individual responsibility 
for doing nothing. But, with three or four hundred in 
the faculty, the need of attention to this vital matter is 
always present. No board knows where new men of 
first quality are to be found; no board can conduct the 
negotiations for them, or fit them into an harmonious and 
effective whole. The man who is fitted for this great 
burden, and who puts his conscience up against his re- 
sponsibility, can hardly be expected to tolerate the op- 
position of an unsubstantial sentiment which would pro- 
tect a teacher at all hazards, or the more subtle combina- 
tion of selfish influences which puts personal over and 
above public interests when the upbuilding of a uni- 
versity is the task in hand. 


There is another point, connection 


with the teachers which must never be lost sight 
of, and that is the responsibility of the institu- 
tion to a teacher who has been Kept in his posi- 


however, in 


tion for a considerable length of time. Unlike 
the work of business, the work of teaching 
undoubtedly tends to unfit a man for other occu- 
pations. The average teacher is out of contact 
with business affairs and, as a rule, confined 
within the narrow limits of his educational ac- 
tivities. It is true, particularly in applied 
science, that many teachers have opportunities 


for doing a considerable amount of outside work 
and for building up a consulting practice, so that 
they are not wholly dependent upon their teach- 
ing, and if they should discontinue the latter 
they. would still be able to find profitable employ- 
ment. 


The number of such men, however, is com- 
paratively few, and I think it is fair to say that 
the man who has remained in teaching for more 


than ten or fifteen years will generally find him- 
self little adapted for anything else. In this lies 
the great importance of carefully scrutinizing 
the work of the young men in the teaching pro 
fession. An institution itself and to 
them to keep only the men who show conclusively 
their ability to succeed in the profession, and to 
get rid of the others before it is too late. 

If the institution keeps men who 
petent teachers, beyond the age 
able to find other employment, it 
sponsibility for providing for them in some way 


owes it to 


are incom- 
they are 


a re- 


when 
assumes 


which it cannot shirk; yet it is very easy to keep 
a teacher in a subordinate from mere 
habit or 


position 
better 


force ot because no man seems 





immediately available, although it 
that the time would 


the institution he 


might be 
when 
ought to be 


easily 


for the 


replaced. 


foreseen come 


good of 


6. Another common defect in our teaching meth- 
ods appears to be a lack of coordination. 
of our higher institutions, 


In many 


each teacher seems 
to be an unrestrained individual, following his 
own way, not only teaching his own subject in 
such manner as he pleases, but arranging his 


course and planning the ground to be 
without regard to anybody else. This criticism, 
if justified, is more apt to be applicable to our 
colleges than to technical schools in which a re- 
quired curriculum is prescribed and in which 
there must be a sequence of studies; but even in 
these there 


provement. 


covered 


appears to be some room for im- 


When absolute independence of teaching is com- 
bined with the 


lecture system, it may perhaps 
fairly be said that in many cases the students 
simply listen to the individual views of their 
teachers instead of being submitted to a sys- 
tematic and continuous course of discipline, 


which would seem to be the main object of edu- 


cation It stands to reason that there should 
be close coordination between all the subjects 


taught in any institution, so far as they-are re- 
lated to 


each other. There should be no over 
lapping, except as this may, after definite con- 
s:deration, be determined to be necessary or u'se- 


ful for purposes of repetition. One subject should 
naturally lead to another, and the sequence from 
the elementary to the difficult should be so con- 
tinuous that no break should be_ perceptible. 
Whether the or the prescribed 
curriculum is in little difference, so 
long as each student is made to pass through a 
systematic involving continuous mental 
discipline. 


elective system 


use makes 


course, 


Defects Due to Administration. 


With reference to administration, the funda- 
mental limitation to efficiency seems to me to 
lie in a fact which has already been re 
ferred to, namely, that the administrators— 
that is to say the trustees—have no financial 


This is the fundamental dif- 
ference between the administration of a college 
and the administration of a business concern. 
Where men have no financial interest they can- 
not be expected to fully realize the responsi- 
bility, nor will they be apt to energetically take 
the necessary steps to insure efficiency. 

For this reason, among others, I do not believe 
that can be as efficient as busi- 
ness. I unmindful of the fact, of 
are men who, if they 
of college trustees, 

feel the same re- 
if they were trustees of a busi- 
corporation in which their own money as 
the funds of widows and orphans were 
invested; but this is somewhat contrary to 
human nature and must always be the exception. 
Money, or rather the love ef it, may or may not 
be the root of all evil, but it certainly comes 
very near being the source of all efficiency. 

This lack of concentration of responsibility is 
found not only in boards of trustees, but through 
the whole educational staff. The system of 
faculty government is not conducive to it. In- 
stead of one man being at the head of one branch 
of the work and being responsible for it, he is in 
many instances not allowed to carry out his own 
matters which concern his own 
branch His views and perhaps those of 
the entire staff in his own branch, may be over- 
borne by the votes in the faculty of men in en- 
tirely different branches who, perhaps, know lit- 
tle or nothing of the merits of the questions in- 
volved. 

Of course, this may in some instances prove 
a benefit, for heads of departments are not ex- 


interest at stake. 


education ever 
am 
that 


positions on a 


not 
there 


course, many 
accept board 

will take the same pains and 
sponsibility as 
ness 


well as 


ideas even in 


alone. 


empt from error, and are not always wise. The 
point is, that responsibility is divided, and if 
those upon whom responsibility is placed are, 


as they should be, equal to the task, a division 
is always bad. Again, in the words of Dr. 
Draper, “University policies are not to be set- 


tled by majority vote. They are to be determined 


by expert opinion.” 





Nothing further need be said 
to this phase of the question. Without concen- 
tration of responsibility, efficiency is undoubt- 
edly diminished, and without direct financial in- 
terest, responsibility will not be heavily assumed. 
When we combine a lack of direct financial interest 
in the product of education with the fact that the 
efficiency of the process is entirely intangible and 
incapable of any concrete expression, and the 
further fact that responsibility is divided, we have 
aw combination which necessarily ensures a small 
percentage of efficiency—which constitutes its prin- 
cipal necessary limitation. 

I have endeavored to outline what the engineer- 
ing graduate should be; what he unfortunately too 
often is; and have referred to some of the diffi- 
culties which are met in to reach 
the ideal. Many of my remarks apply, of course, 
with even greater force to the college graduate 
also. The remedies, so far as remedies are pos- 
which have occurred to the writer have 
already been partially suggested. They may be 
summarized as follows: 

1.—Every student in a university or technical 
school should be given systematic physical train 
ing and instruction in physiology. 

2.—Education should not be considered to be 
merely mental education. Moral development 
should be kept constantly in mind and every 
teacher should not only endeavor to make him- 
self a moral example, but, as far as consistent, 
to inculcate moral lessons. 

3.—Educational work is not consistent with 
such concentration of responsibility as is possible 
in business, but it should be striven after so far 
as possible. 

4.—Every effort should be made to cause the 
student to see the necessity for self-discipline 
and self-exertion, to realize the value of his op- 
portunities, the importance of cultivating proper 
mental, moral, and physical habits, the fact 
that his success will depend upon himself alone, 
the necessity of studying how to work effectively 
and not simply earnestly. If he does not reason- 
ably appreciate these things and take advantage 
of his opportunities, he should be promptly taken 
out of college and set to work earning his own 
living. Both parents and too 
lenient toward the indolent and the inefficient. 

®.—Courses and examinations should be ar- 
ranged, so far as possible, with the main ob- 
ject of training the student to observe and to 
think, and also, to a sufficient extent, to mani- 
pulate. It should be made impossible to pass in 
a course by rule-of-thumb work, mere memoriz- 
ing, or cramming. 

6.—The lecture system should be reduced to a 
minimum, so far as practicable. 

7.—Students should be taught how to study, 
how to work effectively, and how to think logic- 
ally. The systematic study of logic, in some 
form, might well be required in any engineering 
course. 


with reference 


endeavoring 


sible, 


colleges are 


8.—Teachers, at all events in the early portions 
of their careers, should be willing, and not only 
willing but glad, to submit to some scrutiny of 
their methods and results, should welcome kindly 
criticism, should discuss and study educational 
methods, and should be willing to modify their 
own methods. There should be cordial sym- 
pathy and harmony between the members of the 
faculty, and a spirit of earnest cooperation. 

9.—Every student should be obliged to follow a 
carefully planned’ curriculum, involving contin- 
uous and systematic mental discipline. This does 
not mean that every student should the 
same curriculum, but that each course 
should be systematic in itself. 

10.—Students in colleges and technical schools 
should not idle away their summer vacations, 
but should devote them entirely or largely to 
work of some kind. The other vacations during 
the year are sufficient for the physical needs 
of boys of 18 or over. Summer work should be 
either at shop work or at summer engineering 
camps, or in actual shops or other engineering 
establishments, where the student will see the 
opportunities for the practical applications of 
science, and will also learn that ability and wis- 
dom are not confined to men who go to college, 
and that if he would surpass the untutored man 


follow 
man’s 
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n the race of life it must be by getting an 
education, 

But when all is said and done, the necessary 
limitations to efficiency in education will remain, 
these being largely due to the student himself 
and his lack of will, to the parent, who has 
given the boy no home discipline in the days of 
childhood, to the lack of financial incentive, and 
to the fact that efficiency cannot be measured. 

Our colleges, no doubt, have serious defects— 
more serious on account of the extraordinary 
rapidity of their growth. But they are earn- 
estly engaged in the attempt to solve a great 
problem. They may go wrong, they undoubtedly 
will go wrong at times, but they will discover 
their mistakes and correct them so far as prac- 
ticable. They need in many respects to be re- 
formed, and where they need it they will be re- 
formed. They have, on the whole, done much 
good work, together with considerable poor work, 
but they will do better and better work as the 
years go by. 
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The Analytic Calculation of a Concrete Arch. 
By MALVERD A. HOWE.* 

In the following article it is proposed to take 
up in detail the necessary steps in designing an 
arch rib or ring of reinforced concrete, accord- 
ing to the elastic theory and the unit load 
method. Formulas will be given which render 
the calculations for unit loads under the exact 
method very simple. The methods in common 
use, while correct as far as they go, fall short 
n many particulars when the true maximum 


stresses are desired. 

There is no method by which the dimensions 
of the arch ring for a given loading can be de- 
termined directly. The dimensions must first be 
assumed and calculations then made to deter- 
mine if it fulfills all conditions of strength, etc. 
If the assumed ring is found too large or too 
small its dimensions must be changed, and this 
often leads to a new set of calculations. By the 
method to be explained the labor for the second 
and final calculations has been reduced to a min- 
imum. 

For purposes of calculation it is usually suffi- 
cient to consider a longitudinal slice of the 
bridge one foot in width. The longitudinal sec- 
tion shown in Fig. 1 is supposed to represent 
such a slice of the arch ring assumed to illus- 
trate the methods of calculation. The ring is 
symmetrical about the crown in every particular, 
though the roadway over the arch may be ona 
grade, as the calculations apply to any distribu- 
tion of loading. 

The nomenclature employed in the following 
analysis is stated below and will be readily un- 
derstood by referring to Fig. 2 
bur 1/20, the span being divided into twenty 

equal parts in all cases. 

W,, W,, ete. concentrated loads applied at 

points No. 1, No. 2, ete. 

mx the statical moment at any point of the 
arch, i. e., the moment of the external 
forces when the arch is considered as mere- 
ly resting on its supports. 

al the abscissa of the load W, from the left 
support. As under the unit-load method 
only one load is considered at a time, the 
abscissa @ is a constant in each formula, 
having the value @,, d,, ete., corresponding 
to the load considered, W,, W,, ete. 

k a %6r, giving a measure of @ independent 
of the length of span. 

P,; Ba Cte. the abscissas of points No. 1, No. 
2 ete., referred to the left support. Where 
wv occurs in a summation it is a variable. 

2 r+ %é6r, giving a measure of « independent 
of the length of span. 

Wi, Yo, ete the ordinates of points No. 1, No. 2, 


etc. 

581 length of arch axis having horizontal pro- 
jection equal to 6zr, point No. 1 bisecting 
or. 

582 length of arch axis having horizontal pro- 
jection equal to 6r, point No. 2 bisecting 
our 


*Professor of Civil Engineering, Rose Polytechnic 
Institute, Terre Haute, Ind. 





bs) Ose 
Ai, Ao, ete. = ——— , ——, ete., 
I, I, 


where J is the moment of inertia of the arch 
cross-section. 


= sum from @ to @’. 
z=k 
“Ss -sum from 0 to k& inclusive, or from G@ to 
z=0 the point where the particular load be- 
ing considered is applied. For example, 
for W; the sum is from 0 to z 13 
Zelg 
2 sum between the point of application of 
z>k the particular load being considered 


and the crown of the arch. For exam- 
ple, for W: the sum is to be taken for 
2 = 15, 17 and 19. 







‘Span = 720 \ py; 
Rise = aba} Axis 

Depth of Ring at Crown =1'5_, 
” 4 9” » Poirtt No.1.=4.0 


Vi = vertical reaction at left support. 
Veo vertical reaction at right support. 
H horizontal thrust produced by vertical 


loading 


Ha horizontal thrust produced by axial 
thrust, 

H. horizontal thrust produced by temperature 
changes. 

VW moment at left support for whatever load- 


ing is being considered. 
Ve moment at right support for whatever 
loading is being considered. 

The formulas employed are those given in the 
writer's “Symmetrical Masonry Arches” and “A 
Treatise on Arches,’”’ modified so that the com- 
putations become almost mechanical. The work 








Horizorrtal thrust produced by W 


” * ave to Axial Stress 
” ” ” » tempt change. 
Fig. Z: EN© NEWS 


is rapidly performed with the aid of Crelle’s 
“Rechentafeln” or a multiplying machine and an 
adding machine. 

Having decided upon the shape and dimen- 
sions of the ring, carefully draw an elevation of 
one-half of the ring to any convenient scale. 
Construct the medial line GF Fig. 1, and draw 
GH horizontal. Divide GH into ten equal parts, 
and at the centers of these segments erect the 
verticals, dil, @22, as8, etc., intersecting the me- 
dial line of the arch ring at 1, 2, 3, ete. Desig- 
nate Ga, by 2, Gdz by 2, ete.; dil by #:, a,2 by 
Ye, ete.; that is to say, the coordinates of point 1 
are 41, Js, those of 2 are ds, ye, etc. GH is one- 





half the span to be used in the calculations and 
HE f is the rise, 

At each of the points 1, 2, 3, ete., carefully 
scale the radial depths of the ring, designating 
them as Jn, he, hs, etc., respectively. The corre- 
sponding axial lengths of the arch-ring segments 
are denoted by 68:1, 582, dss, ete 


in Fig. 1. 


as clearly shown 


On the right of the crown a similar figure is 
assumed to exist, with all letters and figures 
For example, @’: is as far to the right 
of H as qd is to the left; al al’, ae a@’s2’; 
Ii h’s, he h's. 


The moments of inertia lh, Is, ete., at points 1, 
2, 3, ete., can now be computed The values of 


primed. 


/ for the specimen arch are given in Col. 12, 
Table I 
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The Horizontal Thrust. 

Neglecting for the present the effect of’ the 
axial or direct stress upon the horizontal thrust, 
the thrust due to vertical loads is: 

“ | syA 
ZmAl y—— 
=A = mx A(y — KR) 


= —_—— Ww 
=y a’ (y —- 


~y A (y— K) 
This formula is deduced directly from the funds- 
mental equations = Mx A 0, = M: c A 0 
and = Mr y A 0. 





H = 





our 
For a single load W distant a k from the 


left support this may be reduced to 


r=0 z>k (da C 8x 
| eF. ——W —— 


=D 2 =D 2 
where 
D=y4M (vu— K) vB 
C= 2 zB+k= B==m A(y—K) 


B= A (u— &) 


The values B and D are entirely independent of 


z>k 


the position and magnitude of the loading, and 
consequently may be considered as constants for 
this particular arch ring. For convenience the 
application of the loads has been assumed at the 
center points 1, 2, 3, ete., of the arch segments; 
this simplifies the calculation of 0. 

Table II gives the calculation of B and D in 
detail. When the numerical work is exact Col. 
6 adds up zero. 

Having determined the values of B and =D, the 
value of H for a load W; at point 1, We at point 
2, etc., can be quickly found as shown in Table 
Ill. The coefficients in Col. 9 are constants for 
this arch ring. They are actually the horizontal 
thrusts produced by unit loads. The value of H 
for any load at any point can be found by simple 
multiplication In case the load is not applied 
at one of the points 1, 2, 3, ete., it is only neces- 
sary to plot the coefficients in Col. 9 and read off 
the coefficient for the given load, from a curve 
drawn through the plotted points. 

Owing to symmetry the horizontal thrust pro- 
duced by a unit load at point 2’*is equal to that 
produced by a unit load at point 2; and similarly 
for any pair of symmetrical points. 

With Col. 9, Table III, once determined, the 
value of H for any loading is quickly found, and 
any desired change in loading requires but a few 
minutes to correct the values of H. 
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The numerical work can be checked by com- 
puting the value of H for a unit load at each of 
the twenty points 1 to I’ as indicated in Table 
IV. The quantities m’ in Col. 2 are the same 
for any arch where the span is divided into 
twenty equal parts, as was done in Fig. 1. 

Bending Moments at the Supports. 

The moments Mi; and Mz for any load W at any 
point 1 or 2 or 3 or 4, ete., can be found from 
the formula 


) z k z iv oa 
MV = HK 1?s ase ena 
~_s ti ro 224 

z . z 19 
+ |(@20—k) = (—220)20A—k = (¢—20)* 
z rt) z>k 
6a 
, >W 
800 > A —222 As 
or 
mM) g_izz:oaqtw 
M2) iat @ ; 


Although this formula looks long and complex 
it is in fact very simple and easy in its applica- 
tion. 

For each load the value of H is given in Col. 
Y, Table III. From Col. 8, Table II, K 
7.6401. From Col. 2, Table II ZA 117.28. The 
values of A are given in Col. 13 of Table I. 

Taking the terms Z, O, and Q in order: The 
numerical work for Z is given in Table V. This 
is so simple that further explanation seems un- 
necessary. 

Table VI. contains the numerical work neces- 
sary to obtain O and Q. Cols. 2, 3, 4, 5, 13 and 
14 are constant for any arch where the span is 
divided into twenty equal parts as shown in 
Fig. i. 

Combining the terms Z, O, Q and G@ as shown 
in Table VII, the values of M: and Mz for loads 
at the points 1-10, inclusive, are found. Owing 
to symmetry, it is evident that the value of M2 
for a unit load at point 1 is the value of M: for 
a unit load at point 1’, and similarly for any pair 
of symmetrical points. 

To check the numerical work compute the 
value of Mi for a unit load at each point 1-1’, 
inclusive, as shown in Table VIII. The value of 
M: in Col. 4, Table VIII, should be the same as 
the value of M: in Col. 9, Table VII. Again, the 
sum of Col. 3, Table VIII should equal the sum 
of Col. 9, Table V. 

As in the case of H, the coefficients in Cols. 7 
and 8, Table VII are the values of M: and Ms: 
for unit loads. Having these coefficients the 
values of M: and Me for any combination of load- 
ing are quickly determined 

Vertical Reactions. 
It is necessary to consider only the left reac- 
tion, Vi, which may be found from the formula 
M2— Mi 40 —k 
i= — — + W —— 
L 40 
The values of Vi are given in Table IX. 
Dead Load. 

Having the values of H, M: and Vi, the equi- 
librium polygon for any loading can be con- 
structed in the usual manner, beginning at the 
left support distant vertically from G, Fig. 1, by 


TABLE A. 





1 2 3 4 5 Ms 
: 1 
be el Ibs. 
point. 
1 7,100 
9 5,677 
3 4,536 
4 3,767 
5 3,076 
6 2,472 
- 2,045 
S 1,700 
9 1,361 
10 5. 1,100 
0 5, 855 
gl 5, i T04 
re 4 , 2'642 548 
7 4: — 5,152 419 
6 3, —13,204 293 
5 2, 1M) 
. 112 
2 20 
1! 





68.500 61,066 + 4,629 +37,834 36,084 
Vo = 68,500 — 36,034 = 32,466. 











Wi numbers H 61,100, A + 4,600, Mae + 37,800 
the amount Yi —. To illustrate the use of I, 36,000 and Ve 32,500. 

H The equilibrium polygon at the left support is 
the coefficients the value of ¥Y: will be determined + 4,600 
for the dead load which was computed for the nines 0.07 ft. above G, Fig. 2, and at th 


assumed ring. And to further illustrate the 61,100 
use of the coefficients the dead load will be taken 


, + 37,800 
unsymmetrical, as would be the case if the road- 


if right support — 0.6 ft. above @’. 
way was on a uniform grade. 61.100 
Col. 2 of Table (A)} contains the value of W 
for each point Col. 3 is the product of the Live Load. 
values of W in Col. 2 multiplied by the corre- In considering the live load it is necessary to 
sponding coefficient fcr H given in Table IX. know the effect of each load at any particular 


The values of Mi, Mz and Vi are found in a section of the ring. The easiest way to de 
similar manner, using the coefficients for Mn, termine this is to construct the equilibrium poly- 
Mz and Vi as given in Table IX. If the loading gon for a unit load at 
had been symmetrical about one-half of the Three points, 
labor would have been saved. 


each point respectively. 
determined by the ordinates Yo, 
Yi and Y, (Fig. 2), completely locate the polygon 


The values used may be written in round for any single load. 


TABLE I.—ARCH-RIB COMPUTATIONS—GENERAL DATA. 




















1 2 3 4 5 6 7 8 9 10 11 12 13 14 
as 8 n 1 2 1 ds 
Be Of. = h iy = aaron 
oi is \s y bs A h3 = 29 (h')? ~— ot I Remarks 
iol rl 2 3 ™ + 
as afr 
oF Nu 1. | = has \ 
= | N 
I 1 1.26 4.57 4.00 64.000 3 2.00 1.69 2.856 0.683 6.016 0.76 Span = L 
7 3 3.18 4.30 3.10 29.791 1.55 .24 1.538 0.569 2.852 1.51 79.0 ft. 
3 3d 4.70 4.18 2.50 15.625 1.25 0.94 0.884 0.212 1.514 2.76 Rise = f. 
4 ‘ 5.90 4.11 2.18 10.360 1.09 0.78 0.608 0.146 1.009 4.07 8.84 ft. 
a +) 6.82 4.05 1.94 7 301 0.97 0.66 0.436 0.105 0.713 5.68 Above dimensions 
6 11 ¢.52 4 G1 1 SU 5.832 0.90 O59 0.348 O.0S4 0.568 7.06 refer to the 
7 13 8.04 3.99 1 ‘2 5.088 O.86 O55 0.3038 0.073 0.497 linear arch, 
8 15 8.44 3 98 1.64 4 411 6 0.82 0.51 0.260 0.062 0.430 Depth at the 
9 17 8.70 3.97 1.62 4.252 0.354 0.81 0.50 0.250 0.060 0.414 crown = 1.5 ft 
lo 19 8.80 3.96 1.60 4.096 0.341 0.80 0.49 0.240 0.058 0.399 
, a ee P Steel = 2.305 
Cols. 3-13, inclusive, are true for symmetrical points sq. ins. 
on the right of the crown since the arch is sym- 2 Is 
metrical. aa 6 = i 
2h = Ht Ee 
TABLE II.—ARCH-RIB COMPUTATIONS FOR CONSTANTS B AND D. 
1 2 3 4 5 6 7 8 
<= & 
3a y—K \ (y - 7.6401) yB 
a2 y y Remarks 
us y — 7.6401 B D 
hal 
1 0.76 1.26 0.9576 6.3801 4.8489 Cols. 2 and 3 are repeated 
2 1 ol 3.18 4.8018 4.4601 6.7348 from Table I 
3 2.76 4.70 12,9720 —2,9401 8.1147 
4 4.07 5.90 24.0130 —1.7401 - 7.0822 806.0356 
5 5.68 6.82 38.7376 —).8201 - 4.6582 - —— 7.6401 
6 7.06 7.52 53.0912 —0.1201 — 0.8479 117.28 
7 8.03 8.04 64.5612 10.3999 + 3.2112 + 4 
8 9.235 8.44 78.1544 +0.7999 + 7.3991 + > B= O when numerical 
9 9.59 8.70 83.4330 +1.0599 +10.1644 7 work is exact. 
10 9.92 8.80 87.2960 +1,1599 +11.5062 +1 
58.64 448.0178 —145.596 
2 2 +277.951 =D denominator of ex 
Uae os — pression for H, and is con 
11 7.28 896.0356 4+132.355 stant for this arch ring 
ZA ZvA 2 
0.0116 +264.710 
=B =D 
TABLE IIIl.—ARCH-RIB COMPUTATIONS FOR HORIZONTAL THRUST UH. 
1 2 3 4 5 6 7 8 9 10 
= oo 4 ie . 
=a 40 z k z ly z-—14 Cols. —— Wy For a 
ie z B ie mie @ = 2B > B k DB +7 Sp 2 Loe 
BS L t= ’ k z>k C oa W at 
ox Point 
H Number 
1 1 4.849 1 4.849 4.842 0 WwW, 1 
2 3 — 20.204 3 - 25.053 34.731 0.072 W. 2 
3 5 40.574 5 - 65.627 98.460 0.245 Ws 3 
4 7 — 49.575 7 -115.202 7.418 0.539 W, 4 
5 9 - 41.924 9 -157.126 S88 0.938 W, 5 
6 11 —- 9.327 11 -166.453 .O80 1.407 W, 6 
7 13 + 41.746 13 —124.707 897 1.889 W, 7 
8 15 +110.987 15 — 13.720 21.670 O50 2.323 We 8 
9 17 +172.795 17 +159.075 11.506 195.602 354. 2.646 Wy 9 
10 19 +218.618 19 +377.693 0 0 377.693 2.818 Wyo 10 
Col. 9 is true for symmetrical points on the right of the 1,726.006 12.877 
crown. If W, = Wz = Ws &c = W for each point 2 
H = 25.754 W. 


From Table II. = D = 264.710. > H when all loads 
are unity. 


TABLE IV.—ARCH-RIB COMPUTATIONS. CHECK COMPUTATIONS FOR H UNDER FULL 
UNIFORM LOAD. 
1 2 3 4 Fe 





) 
For 
Point 
number. m’ B mB Remarks. 
1 10 — 4.8489 — 48.490 For a load unity at each point, 
2 28 6.7348 - 188.580 
3 44 — 8.1147 - 357.060 L/2 
4 58 7.0822 — 410.756 2 (m’)B 
5 70 — 4.6582 — 326.060 ° 62 1725.960 
6 80 — 0.8479 - H = ——— ———— «ss ———————— (3.95) 
 { 88 + 3.2112 + =C 2 264.710 
8 94 + 7.3991 + 
9 98 +10.1644 + 2 1725.960 
10 100 411.5062 +1,150.600 -. = ——_— 25.754 the same as found in Col. 9 of 
—_-—- 67.015 
—1,398.786 Table III. 
+3,124.746 








Compare sum of Col. 8, Table III., with sum of Col. 4, 





+1,725.960 Table 
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and Y2 —, 


The values of these ordinates are given in Table 
IX. and the polygons are drawn in Fig. 1. 

To illustrate the use of these polygons take 
the section at point 6. The ring has been di- 
vided into three equal divisions at each point, 
for (neglecting the effect of the steel) it is well 
known that any normal force applied at the third 
point of the rectangular section produces no 
stress at one extreme fiber and a stress of maxi- 
mum intensity at the other, or twice the average 
intensity. In Fig. 1 at section 6 it appears 
that the equilibrium polygon for Wes passes 
through the lower third point of the _ section, 
hence the intensity of the stress at the upper 
limit of section 6 is zero for this load. Inspec- 
tion shows that the equilibrium polygon for all 
loads upon the left of Ws cut this section above 
the lower third point, and hence these loads 
Wi to Wes inclusive add to the compression at the 
upper limit of the section. Inspection also shows 


that no polygon for loads upon the right of Ws 


cuts the section above the lower third point; 


TABLE V.—ARCH-RIB COMPUTATIONS FOR 


1 2 3 i a 6 ri 














a x 
M,=M™Mi+ Viea—Hy— = W(«e—a) 


the equilibrium polygon is drawn it starts at 








therefore, loads upon the left of Ws produce For D. L. H 61,100 Mi, + 4,600 V; 36,000 
maximum compression at the upper limit of the rer in te of 10,069 M einen —— io 
section and loads upon the right of Ws produce Total 71,159 26,953 43,067 
maximum tension at the same point. For the 26,953 
lower limit of the section the load producing no ) 0.37, or the polygon starts 
stress lies between W; and Ws. In like manner 71,159 
other section may be examined O37 ft. below G, Fig. 2 
The bending moment at any section is In like manner the polygons for any combina 


tion of loading can be quickly constructed 


Temperature. 


a 


For changes in temperature 


erK 


This requires the values of Mh, Vi and H for the 


loading considered. Let the load be assumed H I 

uniform, then Wi = We Ws W. Take the : > D ; 

loads 1-9 inclusive for section 6: From Table IX., z 

opposite9 >» H 10.059... H = 10.059 W. Mi = Hi K 
= Ms 31.553 .°. Ma - 31.553 W. Mx, = My — Hry H, (y — K) 
= Vs; 7.967 2°. Vi 7.967 W. where 


Hy horizontal thrust due to change in tem 
perature. 


a=x 
M:= 31.553 + 7.967 2 — 10.059 y— = W(a—a)] Vie moment at left support due to change in 
a=o 


temperature 
e coefficient of expansion for material com 
posing the arch rib. 


31.553 l number of degrees change in temperature 
y, — 3.2, i. e., 3.2 ft. below G k= Young’s modulus for material composing 
10.059 arch ring. 

The better way is to construct the equilibrium From Col. 7, Table H, = D 264.710. From 
polygon for the dead-load and live-load com- Cl. 5, Table Il., can be found the values of yA 
bined Let W 1,000 for live-load. ind A 7.6401. 

For a rise in temperature Ht is of the same kind 
TERM Z IN END MOMENT FORMULA. is the H for vertical loads and considered as 
s 9 10 11 


positive in the above formulas 


The Effect of the Direct Stress. 




















k > z 2 >> > = Z Remarks The above formulas have considered the effect 
z=0 z>k k of bending only. For a rigid analysis and for 
a very flat arches the effect of the axial or direct 
1 1 0.76 0.76 0.76 7.88 57.88 5S.64 U.9STS Cols 2, 3 and 4 are stress ] glect ‘or all ac 
2 3 3 1.51 4.53 5.29 56.37 169.11 174.40 2.937 repeated from previous stress should not be neglected. For all prac- 
3 3 o 2.76 13.80 19.09 93.61 268.05 287.14 4.8305 tables. tical purposes the horizontal thrust due to the 
' 7 7 4.07 28.49 47.58 49.54 346.78 394.36 6.640 Mopodas ri ee ee 
a 9 9 5.68 51.12 98.70 45.86 34.74 493.44 8.308 axial stress may be found from the formula 
6 11 11 7.06 77.66 176.36 36.80 404.80 581.16 9.785 2 =D 
7 13 13 8.03 104.39 280.75 28.77 374.01 654.76 11.024 {878.68 (0.01684) = \ és 
8 15 15 9.25 138.90 419.65 19.51 292.65 712.30 11.993 82.114 check l - — 
9 17 17 9.59 163.03 582.68 9.92 168.64 751.32 12.651 Be 4 (8 x)" 
10 19 19 9.92 188.48 771.16 0 0 771.16 12.983 | p+. 
58.64 2,402.02 2,476.66 4,878.68 $2.144 5 Fis 
- eer ae: ce or a ae ay fhere = is g t l Ts » - 6a 1 =~ 20: 
Sum of Col. 6 + sum of Col. 8 = sum of Col. 9. W here D af aah nin T able If.; 6 “i I A 
2 402 02 3.6 4,878.68 I area of section of arch rib at points 1, 2, 3, 
check etc., respectively; and 68 is given in Table I 
For changes in temperature H becomes H¢ in 
= Col. (9) (0.01684) chat Seine. 
TABLE VI.—ARCH-RIB COMPUTATIONS FOR TERMS oO & Q IN END MOMENT FORMULA 
1 2 3 4 3 6 7 8 9 10 11 12 13 14 15 16 
: Ff - . 0 
For ~ & ~ = = Cols. (8-11) 
Point 20-k z- 20 z(z- 20 (z- 20)? = x(z-20)A it A es ; 4061 
J = v ‘ oO 
_ * € “2 8 a x =~ of O® 
na 4 : nv ws 
ve ~<A N N Nw< 
1 19 19 19 14.44 14.44 274.36 274.36 3,725.56 3,999.92 l l O22 1,156 a2 
2 17 17 51 77.01 91.45 1,554.65 436.69 3, . 9,867.51 1 1,422.16 3 1,378 =,080 is 
$ 15 15 75 207.00 298.45 4,476.75 621.00 2,668.17 17,817.66 5 1,250 3,450 00 
1 13 13 1 5 668.82 Ss 687.83 1,980.34 22,557.04 i 1,138 4,631 66 ° . 
” 11 11 99 121 -) 1,251.14 687.28 1,293.06 25,180.08 9 1,042 9,918 56 6.215 
6 9 9 99 81 ( 1,930.08 571.86 25,303.92 il 962 6, 91.72 6.246 
7 7 7 91 49 -730.73 2. 660.81 393.47 2? 886.16 13 898 7,210 04 5.040 
8 5 5 75 235 694.50 231.50 18,220.00 15 850 7,871.00 4.497 
v 3 3 D1 9 —489.09 >, 844.40 86.31 11,701.84 17 S18 7,844 62 2 SSS 
Ww 1 1 —19 1 —188.48 £,032.88 9.92 0 4,032.88 19 802 7,955.84 0.995 
96,881.96 66,239.62 163 4,91 1.84 
From Col. +66, 239.62 See Col. 8 _ =f 
sisictaiinacitanaacegiats 62 3.95 -~1 
See Col. 12 —163,121.58 a - —— 
Pe check ° 800 5A —2=22A 800 (117.28) — 2 (54,911.84) 4,051 
*Symmetrical values combined. 
TABLE VII.—ARCH-RIB COMPUTATIONS. VALUES OF END MOMENTS It appears that Ha, is in constant ratio to H, 
1 2 3 4 5 7 8 9 and in effect reduces H as found from the com- 
Vor mon formula Then Ha may be considered in 
Load Z oO ts A 
- TableV. Table. Z+ 084 Z-O8®@ HK M, M, Remarks effect as a drop in temperature and therefore 
> , Col. 16 af 
No. nai partie 7.6401 H Mx, = H,(y Kk) 
1 0.988 0.987 1.975 * 001 1.975 W, ow, If W; — We= Ws; The simeleat way @f considering the effect & 
2 5.756 0.118 550 We 5.206We + .432W. = unity - ampilest on sca . 
3 9.208 0.462 1.872 Ws 7.336W: 1.410Ws H, is to compute the intensities of the fiber 
4 12.208 1.072 4.118W - 8.090W, 3.046W, : — § +69.960 stress at the various cross-sections considered, 
5 14.523 7.166W; - 7.3570 5.073W; <M = ) 37.487 vs gchape ——— mn 
6 16.031 10.749 Wy A + 7.210W, for Ha unity and then by simple proportion 
7 16.673 14.452 +t ReStm or + 32.473 find the stresses for any H. 
8 16.490 7496-17-74 Ws 110.252Ws @ streases 
9 15.539 9.763 20.215 Ws 4 2Ws Changes in Dimensions. 
10 13.978 11.988 21.530 Wyo +t 9.542Wio . : , 
—_——__— --- After a part or all of the sections have been 
M, = Mg for loads on right of crown. 98.380 = oh 16.474 examined for various loading, it may appear 
= s ig f crown. 0.450 ‘ ‘ s , 
Ticeil’te war. ih clans that the arch ring is too small. Assume that it 
; vo ’ M,)\ | s , ‘ > 6 ins. deeper : he crov is 
1 HK 12 +00}W must be made 6 ins. deeper at the crown. This 


M,} l J will not seriously affect the dead-load but appar- 
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TABLE VIII.—ARCH-RIB COMPUTATIONS CHECK COMPUTATION FOR M, UNDER 
FULL UNIFORM LOAD. 
1 2 4 4 
For 
Point 
No. m’ Remarks. 
1 10 =mA =m’ be 
2 28 M,=—=H K — —2=-7—4H K — ———  - 
3 +4 ZA 2 
4 5S 
5 70 9,757.36 
6 RO M, = (25.754) (7.6401) —— (1.975) +32.476 
7 8S 17.28 
~ 94 
9 9S In Table VII, Col. 9, M, 32.473, which differs but 0.003 from the value just 
10 100 found. 
9,757.36 
TABLE IX.—ARCH-RIB COMPUTATIONS. COEFFICIENTS FOR UNIT LOADS. 
1 ) 3 ; 4 5 6 7 8 9 10 
For 
Point ™ . 
No. Yo Y; Y> 
1 s ), 6u 72. 37 6. 0 
A 9.80 —29.94 5.75 
4 ae 15.01 
=, : 9.80 — 7.84 5 
e 9.88 3.75 5 
4 “ — 1.19 
: 0.54 
= —31.553 1.77 
10 2. ~-24.001 4 
10 2.818 
yy’ 2.646 
@ > 
“ 9.879 
a 9.948 
re 9.982 sera 
a % “” 9.995 9.80 
7 5 754 10.000 9.60 
re 25.754 10,000 
ently makes useless the computations for H, Mu, weight of 15; and a report with a weight of 15. In 


Vi, etc. An inspection of the expression for H 
shows that the values of A=6s + I may be 
changed by any ratio without affecting the value 
of H. This fact makes it possible to change the 
dimensions of the arch ring without changing 
the coefficients for H, by simply changing the 
moments of inertia at each point in the same 
ratio. In the case assumed here find the value 
of I for the section increased in depth by 6 
ins. and its ratio to the value of J for this 
section given in Table I., and then change the 
values of J at the other section by the same 
ratio. The new depths can be computed from 
the new values of J. Then all the values of 


H, Mi, Ms, etc., for the dead and live loads found 
by the first calculation remain the same, and it is 
only necessary to recompute the intensities of the 
fiber stresses. 

The value of H for changes in temperature 
will be increased or decreased in exactly the same 
ratio as the moments of inertia. 

The value of Ha will have to be recomputed, 
but this requires only a very little labor, as 
> DP will simply be multiplied by the ratio of the 
moments of inertia and F’ will be the new areas. 
the rise or both can be changed 
making a new set of computations for 


Even 
without 


span, 


the coefficients of H, M:, Me, etc., but the ex- 
planation of the method would prolong this 
article to too great a length. 





Civil Service Examinations for Assistant 
Water-Supply Engineer, Hydraulic En- 
gineer and Transitman. 

By ‘‘SUBSCRIBER.”’ 

The following questions are not in the exact language 
as originally given, but especial endeavor was made to 
fix the questions in mind and they were written out with- 
in a few hours after the close of the examination. It is 
believed, therefore, that the wording is such as to con- 
vey the ideas intended in the questions propounded by the 


examiners The numerical values given in the various 
questions were obtained from figuring papers. 


Assistant Engineer. 

On Aug. 3, 1909, the Municipal Civil Service Commis- 
sion of the City of New York, held an examination for 
Engineer, Board of Water Supply. This board 
is charged with the the new Catskill 
Aqueduct for supplying New York City with water from 
Catskill Mountains. The carries with it a 
$1,350, and upwards, The mini- 


Assistant 
construction of 


position 
per annum. 


the 
alary of 
mum age limit was 21 years. 

The examination proper consisted of a technical paper 


having a weight of 50; a mathematical paper with a 


addition to the above, experience carried a weight of 20 


and was rated from a paper sent to the candidate 
with his card of admission to the examination. 
The experience paper had to be filled out in the candi- 
date’s own handwriting, subscribed and sworn to and 
was handed in at the beginning of the examination. The 
passing requirements were a mark of 75% on the tech- 


nical paper and 70> on all subjects. The technical 
paper was in two parts and the time allowed was from 
a little after 10 a. m. until 1 p. m. From 1 to 4.30 
Pp. m. was allowed for the mathematical paper and the 
report. 

That it was not an easy examination is shown by the 
fact that of about 430 candidates only 105, or less than 
one-third, were passed. Although many would un- 
doubtedly consider the examination severe, it would 
appear to be an eminently fair one, for there were no 


catch questions, and an exceedingly practical one, since 
each subject that a man in the posi- 
tion would be likely to meet with at any time. 


question was on a 


TECHNICAL.—1. Suppose you were furnished with 
the form, dimensions, material, and slope of a proposed 
aqueduct, how would you determine the quantity of 
water that it would carry in a given time? 

2. Suppose the aqueduct had been in use for some 
time: how would you then determine the quantity of 
water flowing at any given time? 

3. Sketch roughly to scale the cross-section of an 
earthen dam 30 ft. high, with a core wall, showing the 
slopes, disposition of the different sizes of material and 
finish of the surfaces. 

4. Suppose a trench for 
cavated to the required depth; 


a puddle wall has been ex- 
what would be the next 


step to take (a) Where the bottom is earth? (b) Where 
the bottom is rock? 
5. (a) In placing a layer of earth on an earthen sur- 


face, as in an embankment for a reservoir, so as to 
prevent water passing between the two layers, state what 
should be the condition of the surface on which the 
new layer is placed. (b) Give the thickness of the new 
layer both when first put down and when completed. 


6. (a) State what will prevent the lower bed of a stone 
from being in perfect contact with the mortar on which 
it is placed. (b) Explain in detail how these troubles 
may be overcome in the building of a dam. 

7. (a) How should the stone in either a stone or a 
concrete and stone dam be arranged, in order to give 


the greatest strength and the least liability of water pass- 
ing through the masonry? Give your reasons. (b) De- 
scribe fully and clearly the class of masonry that ac- 
complishes this result in the best manner. 

8. (a) In gravel or sand of approximately a uniform 
size of grain, state about what proportion of the entire 
bulk is composed of voids. (b) How could these voids 
be reduced to a minimum in a practical manner? 
the considerations which de- 
the amount of steel to be used for‘ reinforcing 

(b) In what position should the steel be 
Answer fully. 


9 (a) State in general 
termine 
concrete. 
placed? 

10. State all the losses of head to which water in 
passing through pipes is subjected; also how, in each 
case, the loss may be reduced by proper designing. 

11. (a) In what part of a pipe line should air valves 
and blow-offs be placed, and why? (b) In turning water 
into a pipe line, what precautions should be observed, 
and why? 

12. Suppose steel pipe for a pipe line has been in- 
spected and found to conform to specification require- 
ments when it leaves the factory. State what inspection 
and tests should be made after delivery at the site of the 


work, during the laying, and after the completion of the 
laying. 


13. (a) Describe first quality bell-and-spigot stoneware 
pipe and the defects which should be looked for in 
inspecting it. (b) Explain fully how the pipe should be 
laid. 


14. Explain how a tunnel for an aqueduct through 
material which would not support itself would be lined 
with concrete; explain fully with sketches. 

15. Give a longitudinal section and a cross-section of a 
syphon culvert for carrying a stream under an aqueduct. 

MATHEMATICS.—1. A rectangular reservoir is 350 ft. 


by 500 ft. in size on the bottom and has interior side 
slopes of 1% horizontal to 1 vertical. It is 15 ft. deep 
to the flow line. How many gallons will it contain, 


there being 231 cu. ins. per gallon? 


2. The radius of a circle is 33 ft.; what is the area of 
the inscribed hexagon? 


3. What are the two values of x in the equation 
x? — 50x — 399? 


4. The bottom of a steel pipe line 8 ft. in diameter is 
260 ft. below the water level of the reservoir. What 
should be the thickness of the steel plate at that point, 
allowing 15,000 Ibs. 


per sq. in. as the strength of the 
steel plate. Determine the size, number and spacing 
of the rivets in the longitudinal seam, allowing 8,000 
Ibs. per 9q. in. shear on rivets. Figure water as weigh- 


ing 62.5 lbs. per cubic foot. 
5. A strut inclined 60° to 
horizontal thrust of 10,000 
along the length of the 
component of the stress? 


REPORT.—To show your ability to express your ideas 
clearly, correctly, and forcibly, write a report of not less 
than three pages in length on one of the following sub- 
jects: 

(a) A location survey reporting on several alternate 
routes of aqueduct. (b) The examination and search 
along the line of a proposed aqueduct for material avail- 
able for use in construction. (c) The investigation of an 
available water-supply from a drainage area. (d) Dis- 
cuss the proposed construction of a syphon under the 
Hudson River. (e) An investigation of a site for a 
reservoir. 


the horizontal sustains a 
lbs. What is the pressure 
strut and what is the vertical 


In every case describe clearly the work done and re- 
sults obtained and discuss the latter, giving all reasons 


id the conclusions reached. Sign your report ‘John 
Joe,”’ 


Hydraulic Engineer. 

The U. S. Civil Service Commission gave an examina- 
tion on Feb. 16 and 17, 1910, for Hydraulic Engineer in 
the Water Resources Branch of the Geological Survey 
The salaries for this position were given in the adver- 
tisement as ranging from $1,200 or less to $2,400 per 
annum, the determining factors being the character o? 
the training and experience of the eligibles, 

Training and experience were rated on the application, 
and candidates were not admitted to the examination if 
they failed to show in their applications sufficient train- 
ing and experience to entitle them to a mark of at 
least 70% in this subject. A mark of not less than 70% 
was allowed to those who had been or were about to be 
graduated from a reputable engineering school or who 
had had three years of good practical field engineering 
service. 


Eligibility for appointment requires a mark 
of at least 60% in the written examination. The aze 
requirement was 20 years or over 

The examination allowed seven consecutive hours on 
each day. The subjects, estimated time required, and 
relative weights are shown in the following table: 

Estimated 

ae hours Relative 
= Subject. required. weights. 
First day: 

a 2 1 
2. Plane surveying of nw leat o'o 1 
3. Irrigation engineering ......... 2! 2 
Second day: 

4. River hy@raulics ......046606e0% 34 3 
5. Water power engineering....... 3% 3 
Training and experience.......... ‘ 10 

14 20 


The candidate was in no way bound to the above es- 
timates of time but was at perfect liberty to divide it up 
as he saw fit so long as he did not use more than the 
seven hours allotted for each day. 

MATHEMATICS.—Three and only three of 
ing five questions were to be answered: 


the follow- 


cos y—a 
1. Given cos & = ——————, What is tan 


in terms 
1—acosy ¢ 


w/|& 


of y? 


2. In two unequal sized circles that touch one another 
externally prove that chords joining the opposite ex- 
tremities of parallel diameters pass through the point of 
tangency 

4. Given the coordinates (5, 2), (8, —5), and (—4, 4) 
of the vertices of a triangle; what is the length of the 
radius of the inscribed circle? 

4.4 = x (6 — 3x — 42”). 


tS What is the value of x 
for a maximum or minimum value? 
5. What is the area between the curves 4c and 


x 6°” 


PLANE SURVEYING.—1. The lots along the north side 
of a certain township contain 34.3 acres, and those 
along the west side 39.8 acres, except lot 4 of section 6, 
which contains $4 acres. Otherwise the township is 
perfectly regular. The following named lands are pat- 
ented: All of sections 1 and 2; E. %, S. % of the 
S. W. 4%, S. % of the N. W. %, % of the N. E. %&, 

. 2, 3, 4, section 4; the S. E. %, E. % of the N. W. 

4 of the N. E. 4, E. % of the S. W. %, lots 3, 4, 
5, 6, 7, section 6. The remaining lands are vacant. 
Find the area of the vacant lands, sections 1 to 6, in- 
clusive. 


nn 
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2. Along the course of a stream is a large tract of 
land susceptible to irrigation. There is not enough 
water to irrigate without storage. A reconnaissance 
shows a possible reservoir site. What facts are to be 
determined in order to ascertain whether a reservoir is 
feasible and explain methods by which these facts are 
determined. 

3. Explain a survey along a river to determine a pos- 
sible site of power or hydraulic development. State how 
to proceed to make such a survey. 

4. State and give reasons for making the various ad- 
justments of (a) transit; (b) level 

5. Outline a plan for a topographical survey of an 
area of 50 square miles, on a scale of 1 mile 1 inch. 
(Answer, giving list of instruments required; state how 
both horizontal and vertical controls are determined ; 
say whether stadia work is desirable: describe the ink- 
ing of the final sheet; in general give enough details to 
enable a skilled man to produce a good map under the 
plan described. ) 

IRRIGATION ENGINEERING.—1. Define duty of 
water; furrow irrigation; check-levee irrigation. 

2. Name and discuss the principal methods of bring- 
{ng water from a stream on to the land. 

3. Aside from the water supply and distribution sys- 
tem, what are the essential factors to be considered in 
an irrigation project. 





4. The mean flow of a river at a point above which the 
drainage is 3,300 square miles is as follows: 


Flow 
Month. sec. ft. 
830 
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GRC e pre rit ere ee 
September ches Wve See amere 
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At a point above which the drainage area is 2.160 
square miles, a diversion is to be made for irrigation 
There are ample storage facilities in the basin above, 
which can be developed at a low cost. Assume an 
evaporation loss in the reservoir of 4% and a seepage 
loss in 22 miles of canal equal to 8 cu. ft. per second per 
mile. Neglecting all other losses, caleulate how much 
land this stream will irrigate under a duty of 30 inches. 

(Supplementary information: 1 acre 4,840 sq. yds.) 
RIVER HYDRAULICS.—Answer question No. 1 and 
any four of the remaining five. 

1. Given the following tables* of discharge measure- 
ments and gage heights; prepare (a) rating, mean ve- 
locity, and area curves’ (b) rating table: (c) table of 
daily discharge and monthly means: (d) duration table 
for 0 - 1,000; 1,000 2 000: 2.0900 - 5,000: above 
5,000 sec. ft.; (e) discuss any inconsistencies which you 
may find in the discharge measurements. 

2. Name and discuss the principal conditions which 
affect the run-off of a stream and its distribution. 

3. How would you determine the daily discharge of a 
stream having a shifting channel? . 

4. Describe three methods of measuring stream flow. 
Which do you consider the most useful and why? 

5. State and discuss the conditions under which the 
gage height may not be an index of the discharge. 

6. The low water elevation of Lake Huron is 579 ft. : 
that of Lake Erie 571.3. It has been calculated by the 
Board of Engineers on Deep Waterways that if a dam 
were erected across Niagara River at a height sufficient 
to raise the level of Lake Erie 8% ft. a coincident rise of 
1 ft. would occur in Lake Huron. Explain the hydraulic 
principle underlying this. 

WATER POWER ENGINEERING.—1. A certain drain- 
age area of 1,000 square miles yields the following mean 
flow : 





Sec. ft. 
Eepwest Month ...cce cs iccdcceds 40) 
2nd lowest month.............. 440 
3rd sé he ik ake anes 560 
ith oe > Pore eee 800 
Hth a wi? $< saneaune Senne 950 
6th “ os tANK Oe eRe ew Gls oe 
ith - = cacao iie caaen 60 
Rth big eT end eewee en 1,830 
9th 5 s swscsetcnecese Sms 
10th P a AE Re eae 2.070 
lith _ sp Seer re ye 8.450 
12th “5 5: pee eek acne ee ee 


There are ample reservoir facilities at the following 
costs per acre-foot: 


For 1st 50,000 acre-feet........ $3,50 
For 2nd 50,000 er ree 2.80 
For 3rd 50,000 _ aaa waters 1.90 
For 4th 50,000 = a eyo 1.00 
For next 100,000 Mm)  Gideaipetce 85 
For next 100,000 _ gic otaca .60 


There are alternate power propositions as follows: 

(a) At a point on the river above which the drainage 
area is 1,000 square miles, there is available a net fall 
of 30 ft. where a plant can be built of 4.360 HP. capac- 
ity, costing $100 per horsepower exclusive of reservoir 
costs. 

(b) At a point above which the drainage area is 500 
square miles, sufficient water can be diverted through a 
canal 3.5 miles long, to a point where the net head of 
250 ft. can be developed to produce 4,360 HP. at $100 
per horsepower exclusive of reservoir costs. 

Discuss these propositions, showing which is the pref- 
erable plant and give full reasons why you arrive at 
your opinion; neglect consideration of costs of main- 
tenance and operation. 


(Supplementary data: 1 sec. ft. per day = 2 acre- 
feet; 1 acre — 43,560 sq. ft.; horsepower calculated at 


80% efficiency on the wheels.) 





*The first of these two tables, omitted for lack of 
space, gave nine measurements extending over a period 
of eight months, from February to September. Each 
measurement included the width, section area, mean 
velocity, gage height and discharge in cu. ft. per sec. 
The second table gave the gage height for each day of 
the month of April.—E4. 


- 3 (a) Describe two types of hydraulic motors and courses of a field are given below Compute the area 
the conditions under which each is used. (b) What is of the tract in acres and decimals to one place 
a draft tube and what is its utility? (c) Describe the Cours D. M. D 
process of rating turbines. (d) What are the principal e 





4 oars - 06 te 
sources of loss of efficiency in turbines? 1 pg. 308 00 
" . . Py > are = < 
3. Name and describe in 1,000 words or less, any 3 116.4 100.00 
water power plant with which you have been connected 4 43.6 37.00 
or which you have studied (stating which), giving all SECOND DAY. TECHNICAI 1. Describe the method 


necessary details as to the various parts of 
(The rating of this thesis will depend quite as much of 
on the comprehensiveness of your description as on your 


locating a curve joining two tangents when the point 
intersection is inaccessible 





accuracy as to precise details.) 2. Describe a plane table and its use 
4. In the course of a large river there is a rapid 2 %. Show by sketch the principle of stadia surveying 
arg i apid 2 7 ; ; 
miles long with a total fall of 30 ft. The promoters of and derive the formula for exact work 
a water-power development at that site are in doubt 4. Describe the method of measuring a base line for 
whether it is better to develop by diversion through a an accurate triangulation survey 
canal from head to foot of rapid or by erecting a high } . — “ be ; 
dam at. the foot Assuming “that you were called in PR Fie. OE FOE SERRE A SERENE Ga Sane ae 
« acit 
consultation in this case, discuss the conditions and the ERR 
process by which you would render an opinion You 6. Explain the method of examining and adjusting the 
may assume any set of conditions that you may choose angles of a closed boundary survey 
as a basis for your statement 7. Show the form of table for balancing a survey, and 
>. (a) What is load factor? (b) Discuss the factors explain the process 
which determine whether or not a power plant develop 8. How do logarithms facilitate calculations? (b) 
ment will pay. Give the rule for finding the characteristic 
Transitman. 9. (a) What parts must be given in order to solve a 


plane triangle? (b) State the different cases that may 


The examination for transitman, New York City serv arise. (c) Which case has more than one solution 


ce ré held i y secti s ; -onsecutive , “ ‘ : 4 
ice, was held in two sections on two consecutive days, 10. State the adjustments of a transit in their proper 
owing to the large number of applications received for order (description not called for), and describe the ad 
examination. sg of the long bubble frequently attached below 
x Ve r Tro : . . " the telescope. 
FIRST DAY, TECHNICAL.—1. In taking equal sights ur - ee ee ae 
with a transit, what instrumental errors are compensat- 11. Define the following terms: (a) Natural sine; 


> (b) inversely as the square; (c) normal; (d) equation 
of condition. 


ing, and under what conditions‘ 

2. In what ways may errors be made in reading an 
angle? : 12. Why is a small angle undesirable in the use of a 
© , : P transit? 

3. What is the difference between a traverse table and 2 H ‘ . Fi , ' 
a table of natural sines and cosines? 13. How would you proceed to locate an irregular 
shore line 

be age are the sources of error in line measurement 14. Describe the making of a quick topographical sur 
and the means of minimizing them? se ab eats Maa =. pp et cishes_captasenselinter ds 
5. Whe bjecti : hore vey of an area of about 20 acres of country property 
7) ro : si —, are there to an angle of 10° or proposed to be taken for a park 
1ess angulation = . a 

15. What are the difficulties of running a transit line 
in the city, and how are they overcome 

SECOND DAY, MATHEMATICS.—Answer any five, 
and only five, of the following questions 


6. What examination of a boundary survey should be 
made to discover errors? 

7. Show by sketch a vernier on a transit limb and ex 
plain how you are able to read to minutes and half 





minutes 1. Practically the same as question No. 4, first day. 
1 , > is ‘ rye . e 6 —_ a 
8. Define parallax: what causes it and how is it over- 2. A line jis run on an up-grade of 2% for 650 ft. from 
come? point A to a point B. Thence a level line is run for 
, a P . 360 ft. to a point C. Thence on a down-grade at the 
. Suppose the horizontal axis of the telescope to be rate of 70.4 ft. to the mile for a distance of 1,380 ft. 
not exactly at right angles to the vertical axis: what The elevation of A is 62.3 ft. above the given datum 
would be the effect in work done and how would you plane. What is the elevation of the point D? 
correct it? 
" r 3. The following bearings were observed with a com- 
10. What are the causes of errors in taking long pass: AB= N. 27° 30’ E., BA = S. 25° 15’ W., BC = S. 
sights, and how may they be minimized? ao W.. CB = N.S ae RB. CB = KN... a we S., OO = 
11. Describe the method of getting the true meridian S. 47° 15’ W. Where did the local attraction occur? Find 
12. How would you join two lines by a simple curve? ‘He correct bearing of each course. 
Show your notes. 4. Find the area in square feet enclosed by the sur- 
13. Describe the making of a stadia survey, including ‘Ye¥ed line and the irregular boundary of a field as 
all preliminary surveying before taking stadia sights shown by the following offsets: At station 0 + 0, 15 ft.; 
i : “ : ; : dex es ule at 0 + 20, 18 ft.; at 0 + 60, 24 ft.; at oO 82, 18 ft.; at 
_ 14. How would you determine the distance between two 0 +4 95, 23 ft.; at 1+ 10, 48 ft.; at 1 + 28, 31 ft.: at 1 
inaccessible points? 50, 38 ft.; at 1+ 90, 17 ft.; at 2 + 20, 28 ft., and 2 + 40, 


15. When long sights are necessary (of over 20 miles), 28 ft. 
what are two methods of taking them? 5. Similar to question No. 6, first day. 


FIRST DAY, MATHEMATICS. Answer any five, and 6. Practically the same as question No. 5, first day. 

only five, of the following questions: 3 : 
1. In 1859 a certain line had a magnetic bearing of N 

21° 00’ W. The declination of the needle at the place ifi } 

was then 8° 39’ W. In 1902 the declination had changed Standard Specifications for Underground 


pay tlhe ee should be the magnetic bearing of Construction Adopted by the City 








> 


2. A 10° curve is being laid out from one of the points of Seattle, Washington. 
of tangency by deflection angles in 100-ft. lengths. The 
exterior angle between the tangents js 43° 20’. How By H. L. ESTEP.* 


long is the curve? 


» 


é : . ‘ The need of regulating the traffic on city streets 
3. The bearing of one side of a field in the shape of > . . . . 
an equilateral triangle was N. 7° 45’ E. Find the bear- 80 as to avoid congestion in the crowded district 
ings of the other sides taken in order around the field. is apparent and has been given much study with 
Find also the azimuths of the sides. 

t. The coordinates of four points of a survey, A, B, C, : : 3 
and D, are: 75 N. and 68.52 E. for point A; 97 S. and kind of congestion, beneath the surface, which 
743 E, for point B; 51.6 N. and 74.3 W. for point C, 
and 75 N. and 169.48 W. Find the bearing and distance 


beneficial results. There is, however, another 


presents, if anything, more serious though less 





of the line AD and of the line CB. obvious problems. In addition to a city’s water 

5. Perform the following operations by the use of and sewerage systems, space must be found un- 
logarithms: Take the cube root of 7,321.2, multiply it ‘ . . i oo a ‘ 
by 0.08462, and then divide that by 3. Attach the der the pavement, for gas and steam mains, for 


proper characteristic to the mantissa of the final result, telephone and telegraph wires and for electric 
showing the logarithm of the answer. 








The mantissa for 73212 is .8645822710. light and power conduits. In some cities under- 
The mantissa for 3 is 4771212547. ground refrigerating systems are also being in- 
The mantissa for 8462 is .9274730210. tallied = 

“er apr : stalled. 

6. The double meridian distances (or double longi- 
tudes) and the balanced latitudes of certain traverse *310%4 East Mercer St., Seattle, Wash 

| 
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FIG. 1. SECTIONS OF ROADWAY IN TYPICAL STREETS. SHOWING LOCATION OF 
LINDERGROUND SYSTEMS, 
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Seattle las difficulties and ticularly as regards 
the rapid growth of the city and its extensive re- conduits and pipes 
grade work have increased them tecognizing explicit. Me. FP. FP. 


drawing 
direction of Mr. A. IL. 


the need for some general plan to guide this Superintendent of 
inderground construction, the Department of has charge of the 
Public Utilities has prepared standard plans tions, under the 
ind specifications designed to regulate the loca- tine, Superintendent 


the location of the various 
are unusually complete and 
Whitham, Field Assistant 


Public Utilities, originated and 


up of the specifica 
Valen- 
the department 


















ENG 
NEWS. | i 
i | | 
FiG.. 2. 
nn of subsurface construction, the methods to The Department 


be pursued in executing the work ad the ma- 


terial to be used in it The specifications, par effective 





rABLE I.—STANDARD LOCATION OF UN DERGROUND WORK, 
TELEPHONE AND TELEGRAPH CONDUITS 





















































Width of Roadway Location 
18 to 20 ft.. 3 tt. 3S. or W.. of 
oF te Sa ft. ; 
34 to 40 ft.... - 3 to 5 ft. or 14 ft. S. 
40 to (car line) ; 15 ft. or 18 ft. S. 
42 to 46 ft 15 ft. or 18 ft. S. 











48 and over ee vs 16 to 21 ft. S 
ELECTRIC LIGHT & POWER CONDUITS. 
18 to 20 ft.. eae Leith tie Ba Kee as 


22 to 32 
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34 to 40 ft.. eT aa . . & ft. or 15 ft. n. or 

40 to (ear line) sre 15 ft. or 18 ft. N. or 
42 to 46 ft.. 04 ‘ : « DR oF i th A. 

48 and over 17 ft. or 21 ft. N. 
GAS MAINS 

- io Serer ee : ‘ 6 ft. § 

24 to 40 ft. > ¢ 

4 ft. (car line).. ‘ 1 

42 ft. and over..... errs . Be Se 














TABLE 1I.—RELATIVE DEPTHS OF SYSTEMS OF 
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GENERAL PLAN FOR THE LOCATION OF CONDUITS AND PIPES UNDER THE STREETS OF SEATTLE, WASH. 


Publie Utilities, while not 


o Seattle, has an unusually 


in that city. The fran- 


WASH 


Conduit or Pipe. 

center line of roadway. 

to 5 ft. S. or W. of center line of roadway. 

or W. of center line of roadway 
or W. of center line of roadway. 
or W. of center line of roadway. 
or W. of center line of roadway. 


center line of roadway. 

of center line of roadway. 
of center line of roadway. 
of center line of roadway. 
of center line of roadway. 
of center line of roadway. 


H or W. of center line of roadway. 

9 ft. S. or W. of center line of roadway. 
2 ft. S. or W. of center line of roadway. 
or W. of center line of roadway. 


CONDUITS AND MAINS, SEATTLE, WASH. 


Service. In General In Outlying Districts. In Alleys. 
Telephone ant ne] ‘ (5 ft. (4 ft. between street in- 4 ft. (3% ft. between street in- 
Telephone and Telegraph..... neueaiitataon’ Savacenamas 3% ft 
Electric Light and Power..... D ft 4 f 3% ft. 
CE vices ws babdesor new eeied -- 2% to 3% ft. 


uo 
ms 
raat 


chises of the public service corporations put the 
control of their underground construction work 
into the hands of this department and it is mak- 
ing able efforts to systematize the work—some- 
thing which, so far as could be learned, none 
other of the larger cities of the United States has 
as yet attempted. Under the old system the com- 
panies 


themselves, as a 
il 

1 | rule, 
| | 


have had no exact 


records of the location of 


their own sub-surface 
work and a great deal 
of unnecessary expense 


is entailed 
pairs or 


wherever re- 
extensions are 
to be made. 


and 


Pavements 
parking strips are 
torn up unnecessarily and 
valuable time is wasted. 
It is hoped through the 
operation of the new sys- 
tem, devised by the Pub- 


lic Utilities Department 
and adopted Jan. 4. by 
the Board of Public 
Works, that these evils 
can be eradicated and 
also that the maximum 


use may be 
the limited 
the streets, for it 


obtained of 
space below 
is em- 
phasized, in the specifica 
tions for laying the 
ducts, that as little ver- 
tical space as possible be 
taken up. Under the new 
Plan any company put- 
ting in an application for 
a permit to do new work 
can be assigned at once a 
definite location for the 
proposed construction. 
The cost to the company 
and to the city will thus 
be reduced. Through 
standardizing the mate- 
rials to be used, the cost 
of municipal 


and 
conduits will also be less- 
ened, 


pipes 


Ce on moe an am Dhow 
Ss 


A comparatively recent 
ordinance which  origi- 
nated in the Department 
= of Public Utilities and 
which was passed by the 
< City Council of 
tle in August last, in- 
creased the need of stand- 


Seat- 


ard specifications for un 


derground construction. 





. vi The ordinance’ provides 
Nd! y | that within three years 
\ 1 from the date of its pass- 
AE a | | age (August 2, 1909) all 


tele- 

phone and telegraph lines 
in the business portion of the city shall be placed 
underground. This district is roughly bounded 
by Jackson St. on the south, Fourth Ave. on the 
east, Cedar St. on the north and Western Ave. 
and Post Alley on the west, and comprises about 
S7 blocks. The limits of the district will be ex- 
tended as necessity demands, and as the regrade 
work permits. 


electric - service, 


The first portion of the specification for under- 
ground construction provides rules and regula- 
applying to the work in general. It is 
specified that trenching shall not be carried on 
in more than two consecutive blocks at one time; 
tunnelling under pavements, except under car 
tracks, is forbidden and the streets must be re- 
stored to their original condition at the 
clusion of the work. It is also provided 
applications for permits to open up the street 
shall, when submitted to the Superintendent of 
Streets and Sewers, be accompanied by a sketch 


tions 


con- 
that 


or map, drawn to a scale of not greater than 
100 ft. to the inch, showing the location and 
nature of the projected repairs or services. This 


sketch must have the approval of the Superin- 
of Public Utilities. 


tendent 
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The specifications provide in detail for the lo- 
ition of underground construction. Telephone 
nd telegraph conduits, gas and steam mains are 
ll located on the south or west side of the street; 
ectric-light and power cables and refrigeration 
nes are laid on the north or east side. The de- 
iiled locations of telephone and telegraph con- 
ijuits are given in Table I. Where there is a 
hoice of location the preference is to be given to 
he one nearest the curb. In alleys the conduits 
ire to be located on lines from 2% to 5 ft. from 
he center line of the alley and in case of two 
lephone conduits they are to be placed on the 
ime side of the alley. Provision is made for 
wo telephone systems, two telegraph and mes- 
enger systems and the city fire-alarm telegraph. 
\t street intersections, the conduits must have 
t less than 5 ft. of cover and between inter- 
ections not less than + ft. cover, except in out- 
ving or residence districts where not less than a 
ft. cover may be used at street intersections and 
ot less than a 3%-ft. cover between intersec 


ions. In purely residence districts, where con 
luits are not more than 12 ins. thick or 10 ins. 
vide, a 26-in. cover may be used. In alleys the 
tops of the conduits must have not less than a 
oly-ft. cover. 

The city of Seattle has a municipal electric- 
ght and power system paralleling that of the 
private corporation. The city has also a separ- 
ite system of conduits, in the business section 
f town, serving the cluster lights on either side 
f the street. The provisions applying to the 
ocation of these and the private systems are 
shown in Table I. The electric-light and power 
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Fig. 3. Conduit Sections Showing Approved Meth- 
ods of Protection; Department of Public Utilities, 
Seattle, Wash. 


Wires are thus located on the opposite side of 
the roadway (or alley) from the telephone and 
telegraph wires. In alleys the conduits are to 
be placed on a line 5 ft. from the center line of 
the alley. Along or across streets the ducts must 
have not less than a 5-ft. cover, except in out- 
lying or residence districts, where not less than a 
t-ft. cover may be used. The tops of the con- 
duits are to have not less than 34-ft. cover in 
alleys. 

The requirements for gas mains locate them as 
in Table I. 

Along or across” streets the top of the 
mains must have not less than a 2%-ft. cover 


preferably 3-ft 


The specifications for the steam heat and power 
mains depend in part on the above location of 
the gas mains and read: 

In streets with roadways of 34 ft. width, or more, and 
where the gas mains are located on the 9-ft. line, steam 
mains shall be located on a line 5 ft. south or west of the 
center line of the roadway, unless said location is oc- 
cupied, in which case on the line 10 ft. south and west 
of the center line of the roadway. 

Steam mains in alleys shall be located on a line 2% 
ft. from the center line of the alley and on the side op- 
posite that occupied by or proposed for location of tele- 
phone and telegraph conduits. 

Along and across the streets the tops of steam mains 
shall have not less than a 6-ft. cover, in alleys not less 
than a 5-ft. cover. 

By referring to Table II. an idea of the relation 
of the different planes in which these several sys- 
tems of mains and conduits are arranged can be 
obtained at a glance. Fig. 2 shows in plan the 
location of the mains and conduits provided for 
in the specifications and gives, as well, the loca- 
tion of the city water and sewer mains which, 
although they do not come under the jurisdiction 
of the Publie Utilities Department, are included 
in the general plan for standardizing the under 
ground construction work. Fig. 1 shows also the 
detail of the arrangements for the various widths 
of roadways. 

Throughout the specifications allowance is made 
for the possible presence of obstacles or obstruc- 
tions which may prevent an exact following of 
the plan of location as outlined, and in that event 
the approval of the Superintendent of Public 
Utilities is necessary for any variation from the 
prescribed location. 

In addition to the specifications covering the 
location of conduits and mains, general provision 
is made for the location of the laterals or service 
connections. They are to be run across the street 
as nearly as possible at right angles to the center 
line of the roadway. In no instance may the 
angle be less than 45°. Where the angle would 
be less than 45° it is required that the lateral 
shall be located along the line of conduit, or in 
the event that the conduit is not constructed, on 
a line 1-ft. to either side of the line specified for 
conduits. It is further required that the radius 
for making the turn from the line of conduit into 
a pole or other connection desired, shall not ex- 
ceed 6 ft. The covers for laterals not exceeding 
1 ft. in thickness, nor 10 ins. in width, are to be 
> ins. in streets and 24 ins. in alleys. These 
dimensions are taken as the maximum for later- 
als, any ducts exceeding them in size being con 


| 


sidered conduits. 

Service pipes for gas may slope from the curb 
to the mains, but must be laid at least 18 ins. 
below the top of the curb and must have a depth 
of cover of not more than 2% ft. across the line 
reserved for water mains, that is, the line 10 or 
12 ft. north or east of the center of the roadway. 

Steam service connections must have the same 
cover as the main from which they are run, with 
only sufficient rise for proper return drainage, 

The requirements for the location and \size of 
manholes (and hand holes) are practically iden- 
tical for all types of service listed above. The 
size, while governed by the size of the conduits 
or pipes to which they give access, is limited to 
not more than 8 ft. for the greatest inside dimen 
sion at street intersections; not more than 6 ft. 
at alley intersections, unless not more than 3 
ft. of the manhole lies within the marginal lines 
of the alley produced. The thickness of the walls 
of manholes is also prescribed; in streets, the 
walls must not be more than 13 ins. thick, if of 
brick, nor more than 10 ins. thick if of concrete. 
Similar dimensions for manholes in alleys are 
S¥% ins., if of brick, and 6% ins., if of concrete. 

The general system of location is to place the 
manholes as nearly as practicable at the intersec- 
tion of the conduits or mains, or, where there are 
no intersecting conduits or mains, in a line 10 
ft. from the street margin. 3etween street inter- 
sections manholes can be located according to per- 
mits subject to the approval of the Board of Pub- 
lic Works. Plans are on file with the Superinten- 
dent of Public Utilities specifying the covers for 
manholes. 

The second main division of the department’s 
plans relates to the designated materials for all 
underground work, and the various methods by 


Which the ducts or pipes are to be laid and pro- 
tected. Four kinds of material are specified as 
permissible for ducts: (1) creosoted wood (of not 
less than 7 lbs. saturation), (2) iron, (3) fibre, or 
(4) vitrified clay. The use of the first of these 
is confined exclusively to outlying or residenes 
districts. 

Fibre ducts must be laid on a conerete bast 
not less than three inches thick, and all voids 
around the pipes are to be filled with cement 
mortar; the sides and top of the conduits are then 
to be covered with concrete, not less than thre¢ 
inches thick. In outlying or residence districts 
the concrete side casings may be omitted pro 
vided the joints are made water tight and pro 
tected against the entrance of dirt, and provided 
also that the ducts are tied together with gal 
vanized wire or some equally effective material. 

Two methods are stipulated for laying vitrified 
clay ducts. The first method and the preferred 
one calls for a concrete base not less than 8 ins. 
thick, on which the ducts shall be laid They 
must be centered and held in place by dowel pins 
or some equally effective and approved methods 
The joints must be covered with burlap soaked 
in Oil or hot asphaltum or they must be protes 
ted in some equally effective fashion. The intro- 
duction of concrete or mortar into the ducts must 
also be prevented. The sides and top shall then 
be encased in cement at least 3 ins. thick. In the 
second approved method, the concrete at the sides 
is omitted and the top and bottom layers are 
extended 3 ins. on either side. In residence dis- 
tricts the substitution of creosoted wood planking 
not less than 1 in. thick, for the top and bottom 
layers of cement is permitted and the side layers 
of cement are dispensed with. The width of the 
planking must not be less than the maximum 
width of the conduit 

The concrete in all the specifications for sub- 
surface work is required to be 
of such a mixture that the proportion of cement to sand 
and gravel shall be not less than one to eight for man 
holes and not less than one to twelve for conduits 

The creosoted wood ducts are to be protected, 
at top and bottom, by creosoted wood planking at 
least 1 in. thick. The iron ducts are not re 
quired to have any protection other than a coat- 
ing of asphaltum tar or other protection against 
rust. Fig. 3 illustrates these approved methods 
of duct protection. 

Cast-iron, “hub and spigot,” gas pipe is speci- 
fied for gas mains except for bridge or trestle 
work or where the expected settlement of the 
street renders the use of screw pipe advisable. 
The location of gates, drip-pots and such ap- 
purtenances is provided for, where required, 
subject to the approval of the Superintendent of 
Public Utilities. 


A covering of standard “S85 magnesia-asbes- 
tos paper, or some similar non-conductor of heat, 
is required on all steam pipes, and two methods 
of casing the insulated pipes are prescribed; (1) 
in wood pipes or “logs’’ whose walls are at least 
38 in. thick; (2) in brick conduits with walls at 
least 4 ins. in thickness. Tile drain pipes must 
be placed under all steam mains and connected 
with the sewerage system. 

It should be noted that in Seattle the ground 
very rarely freezes more than 3 or 4 ins. deep, 
for which reason it is possible to lay the water 
mains near the surface. In eastern cities where 
the ground freezes to a depth of from 4 to 6 feet 
or more, it would be necessary to reverse the 
depth zones, placing the water mains on the bot- 
tom and the conduits on top 

The plan which Seattle has adopted is broad and 
comprehensive, and is so definite that no con- 
fusion can result, yet it allows enough latitude, 
in the way of alternative locations, so that no 
hardships will be wrought to any company 
through being obliged to comply with the regula- 
tions. The originators of the plan and engineers 
of wide experience in other cities, whose opin- 
ions were obtained, believe that such a system 
when once put into execution will save public 
service corporations large sums. The municipal- 
ity itself will also undoubtedly profit financially 
as well as in the furthering of her plans for a 
greater and a more beautiful Seattle. 
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Action of St. Louis Water on Metals and 
Alloys.* 


By W. F. MONFORT.; 


The subject matter of this paper might with equal 
propriety be discussed under a more general title. I 
have chosen to refer to all of the reactions as of local 
occurrence, not because they are characteristic of St 


Louis water, only—in the main they are of general occur- 


rence—but because some of the observations made are 


incident to the distribution of a 


water 


of peculiarities par- 
tially softened 

That the character of the 
a brief résumé of the 

Water from the 
about 514 
Treatment 
rapid 


water understood, 


treatment Is 


may be 
process of given. 


Mississippi River is taken at a point 
miles below the mouth of the Missouri River. 
with sulphate of iron and lime prepares for 
suspended matter during the 
whose combined 
approximately 
these basins the 
stations, whence it 


subsidence of 
through six 
capacity is 
average 
flows to 


pass- 
sedimentation basins, 


150,000,000 


age 
two 


gals. 


about 


days’ consumption. From 


two high service 
passes to the distribution 

The table following important components, 
after evaporation, of a representative sample during the 
low water period, when the alkalinity was 120 parts per 
million. 


water 
system. 


shows the 


60.5 


Calcium carbonate 
Calcium sulphate 
Magnesium carbonate 
Sodium chloride 
Sodium sulphate 








The 
supersaturated 


dissolved matter acts in two ways: First, As a 
solution of calcium carbonate, it has a 
characteristic of softened waters. It fur- 
coating to surfaces which it touches 
reactions. 

water is treated 
much of the 
present are in the form ordin- 
The softening process 
temperatures and at 
water 


specific action 


nishes a protective 
softening 
stated above that the city 
a softened water 


during the 
It has 
with 


completion of the 
been 
Because it is 
magnesium 
neutral 


lime. 
ealcium and 
arily carbonates. 


high 


called 
is completed slowly at winter 
when the 


There is 


temperatures is 
to the distribution 


incomplete even passes 


therefore more or 
which 
surfaces. 
softening at St. Louis the 
softening effect to the 
lime. 


system. 


less deposit in mains, laterals, and service pipes, 


forms a closely adherent coating over metal 


During the earlier period of 
attempt was made to carry the 
limit 
The extreme thickness of deposit occurred in this period. 

When chemical installed, very high 
alkalinity occurrence. So far 


produced by the use of a large excess of 


treatment was first 


caustic was of frequent 


as the incomplete records of the department for this 
period are available, this seems to have been thought 
desirable, or at least unavoidable. The prime purpose 


of treatment was clarification. Thus in 1905, during five 
alkalinity of water dis- 
was 11.9 parts per million. That the attempt to 
earry the limit, resulting in persistent 
alkalinity in only through 
but in the distribution system, might 
incrustation throughout the city was not 
During the four years the 
avoid caustic alkalinity, and to 
uniform a character 


months, the average caustic 


ributed 
softening to the 
degrees, not 


caustic varying 


the settli 


1g basins 





produce heavy 


apparently considered last 


effort has 
maintain from day to day as nearly 


been made to 


of water as the conditions allowed 


But even with the moderate use of lime which has 


been the mode during the past four years the protective 
coating is not wanting. In time this coating may be- 
come so abundant as to reduce small openings, and by 
its roughness materially increase friction in the dis- 





tribution system. But for our present consideration the 
deposit acts in a way beneficial, so far as the life of 
metals in contact with it is affected. 

The second general manner of action upon metals is 
ele It is occasioned by the behavior of pure 





water, accelerated by the dissolved salts of sodium, 
-jum, and further accentuated by the 
variations in composition of 





magnesium and 


yresence of impurities or 
i 


portions of the metals which are in contact with the 
water, giving rise to local galvanic couples. 

The cases to be cited are the action on iron, on zinc, 
on alloys containing zinc, and on aluminum. These 
are the metals commonly or occasionally used in the 
distribution system; aluminum in air relief valves, for 
example; brasses and bronzes in meter trains; zinc in 


alloys and in galvanized iron; iron in mains and pipes. 
The only constituents of the local water not common to 
all supplies, which have a specific action, are those 
carbonates of magnesium and calcium which give a red 
coloration with phenolphthalein; that is, the neutral 
carbonates. The other constituents are common to all 
natural and treated waters in greater or less degree. 
ACTION ON IRON.—It has been shown by Walker and 
by Cushman that pure iron in air-free distilled water is 
slightly soluble, that in the presence of dissolved oxy- 
gen the metal is oxidized, and that the presence of 
*Condensed from a paper read before the American 
Water-Works Association at New Orleans, La., April 29, 
910 
racial, City Water-Works, St. Louis, Mo. 


traces of im- 
differences of po- 


of minute 
create 


and 


serves to 


carbides in steel 


purities in 


various 


soft iron 


tential, resulting in a more or less rapid oxidation of 
the metal, with pitting, tuberculation and ultimate dis- 
integration. Now, in water such as ours, containing 
salts of various kinds, whose solutions are conductors 
of electricity—that is, electrolytes—-these reactions are 
very much accelerated. All steels and all iron used in 
water-works practice carry the requisite impurities to 


cause the formation of local couples. -notwith- 


standing 


And yet 
this 


susceptibility of iron—there are many 
large installations of black iron pipe in constant use 
throughout the city. It may be said that in the water 


department iron pipe is regularly used. It is questionable 
if the additional cost of galvanized iron pipe and fittings 
secures a commensurate increase in durability over that 
of the cheaper, plain iron installation. 
that the ‘“‘red 

ACTION 
residential 


The fact remains 
occur with us. 
galvanized iron in 
general. I had occasion a 
year ago to refer in a paper before this association to the 
action of our water upon this material. 

A new meter with a galvanized iron cup, subjected to 


does not 
use of 


water plague” 
ON ZINC.—The 
installations is 


unusual service during 24 days, registered 128,266 cu. 
ft., or 961,995 gals. Upon removing the cup at the end 
of this period it was found to contain a soft, adherent, 


yellowish-white coating, which was analyzed, and found 
to contain about 75% of hydrated zinc oxide, with traces 
of calcium and magnesium compounds. The cleaned sur- 


face showed a hard, brittle black layer about 0.01-in. 
thick, rich in sulphides and in carbon, overlying the 
cast-iron body of the cup, with only traces here and 
there of the original zinc coating, which had been 


almost entirely removed or converted in 
and basic carbonates. No 
tion of the iron had taken 

It appeared in pipes examined that the irregular coat- 


into zine 
tubercula- 


place 
oxide pitting or 


place. 


ing of zinc, originally present, was converted into an 
extremely rough, voluminous coating of secondary prod- 
uct, materially diminishing the bore of the pipe, and 
rendering very little real service in protecting the iron 


surface. 
Pure zinc dissolves appreciably in pure water in a brief 


period of time. Its tendency to dissolve—solution ten- 


sion—is very great, exceeding that of iron, and very 
much greater than that of copper or of tin. 

ACTION CF ALLOYS.—My attention has been called 
to the action upon certain alloys used in meter trains 


Employees of the tap and meter depariment have shown 


me numerous examples of destructive action, with the 








remark: ‘‘In nine cases out of ten when a meter of 
this make fails to register, it is found that the gears 
have completely collapse The failure results appar- 
ently from a degeneration of the alloy at one or both 
ends of the posts or studs which bind the frame to- 
gether. 

Analysis showed that at least three distinct alloys 


were used in different working parts of the gears which 
gave the The were high in 
frames contained less one-half, and the 
screws about much zine as 
low posts. In treme 
zine had been converted mass, ad- 
herent, but so weakened that the whole crumbled under 
pressure of the fingers. There was gear in par- 
ticular from which post was powdered in a mortar. 
Under a microscope the particles had the appearance of 
spongy copper interspersed with greenish and almost 
Analysis showed the absence of zinc and 
the presence of 92.%% copper and 1.09% tin. The appear- 
ance of the metal remaining in the posts suggested that 
local had resulted in the wasting of zinc. 

Once the removal of zinc is begun, the process must go 
on to completion. For a high zinc alloy in contact with 
gives up its zine rapidly and with increasing 
It is only necessary, therefore, that the saline 
content of the water be great enough to invite the reac- 


trouble. posts zinc; the 
pins and 
in the yel- 


case of failure these high 


than 
one-fifth as was 
one ex 
posts into a porous 
one 


one 


white particles. 


.action 


. or 
copper 


speed 


tion. Thereafter a minimum concentration suffices for 
its continuance until the yellow alloy is degraded. 


Usually the parts are weakened at the points of con- 
tact long before the middle of the posts are seriously 
affected, with the resulting break commonly coming at 
one or both of the screws which hold the frame to- 
gether. 

Looking at the facts in the light of the demonstration 
which the foregoing experimentation has outlined, fur- 
ther explanation is not demanded. The zinc of the yel- 
low alloy has pushed into solution to escape from a 
condition of unequal tension which the manufacturers 
have unconsciously brought about. In the progress 
toward equilibrium a worse state has arisen, culminating 
in a breakdown of the mechanism. 

The attempt made a year ago by the manufacturers 
of this particular meter to obviate the difficulty by tin- 
ning the wheels is of no avail. Tin does not 
iron even; much less does it protect zinc. 

The solution of the difficulty lies in eliminating high 
zine alloys and using one throughout the train, 
frame, posts, and case, making it after the order of the 
‘“‘one-horse shay.’’ With alloys of equal potential there 
will be some local action; both copper and zinc actually 
waste from an alloy at the same time in salt solutions, 


protect 


alloy 





as my experiments show; but 
will be better distributed, 
longer. 

This trouble is not 
occurred at points other than St. 
containing high percentages of 
as abound in the 


the resulting weaknes 
making the life of the mete 
confined to one locality. It has 
Louis. With water 
saline constituents suct 
Western States it is impossible tha 


this electrolytic action should not be wide spread. I 
must occur wherever alloys of high and low zine ar 
used in meters in such waters. 


ACTION ON ALUMINUM.—My attention was called t 
the deterioration of 
used in the 
aluminum in 


aluminum in 
department. 
contact 


some air relief valve 
Some of the parts were o 
with brass. After a time the whit: 
metal was found coated over with hydroxide, and deeply 
corroded. The result was natural, but the manufactur 
ers seem not to have taken into account the 
of different metals in contact. In the light of some ex 
perimental facts developed later, there could have bee: 
no avoidance of the trouble with untreated or with soft 
ened water in contact with commercial aluminum alon: 

With distilled containing so little as 13 part 
per million carbonate, or 35 parts per millior 
sodium or with a solution of these two com 
ponents in these amounts, hydrogen is evolved in meas 
urable quantities by commercial aluminum, while th« 
surface of the metal is covered over with a film o 
hydroxide, where strong centers of local action 
occur. Eventually the action in still water becomes very 
slow by reason of this protective coating, resembling 
an enamel in appearance; but in running water pitting 
is very severe and prolonged. 


behavior 


water 
calcium 
chloride, 


save 


SUMMARY.—The water supply of St. Louis by reaso 


of its content of neutral carbonates exerts a two-fold 
effect during distribution: 

1. *hysical. A protective coating forms on surfaces 
exposed. 

2. Chemical. Specific action of hydroxyl ions largely 


inhibits the corrosion of iron. 

The dissolved saline matter increases the conductivity 
of the solution, and thereby accelerates electrolytic ac- 
tion. 


The waste of zine under these conditions is quite rapid 


Zinc, even in alloys, possesses a high solution tension. 
giving rise to marked differences of potential betwee: 


alloys of different 
This can be 
‘ontaining 
percentages. 
For this zine 
position suffer marked 
systems exposed to 


zine content. 
demonstrated by the 
phenolphthalein with 


use of 
alloys of 


agar jelly 
different zin 
reason alloys of widely 
deterioration when combined iu 
such strongly saline water, Ly the 
wasting of the constituent of highest solution tensicn. 
Such waste is not inhibited by partial tinning of sur- 
faces. 

Commercial aluminum 
moderately saline 
working parts. 

It is 


different com 


reacts too 
waters to 


readily 
warrant its 


with even 
exposure in 
important 


that, so far as possible, only homo 


geneous materials be placed in contact in such a water 





THE PHYSIOLOGICAL EFFECT of an alternating 
magnetic field been studied by Prof. S. P 
Thompson and is discussed in a paper before the Royal 
Society of London, April 14. It appears that Prof 
Thompson made a coil large enough to admit a person's 
head and having 32 turns of stranded wire through which 
up to 180 amps. could be put. 

On placing the head in the coil with alternating current 
flowing, in the dark or with the closed a faint 
flickering light is perceived. The intensity of the lumin 
ous sensation is not the same in all parts of the lumin 
ous field and the period of the flicker is not well de 
fined. The effect is increased by increasing the in 
tensity of the magnetic field. No effect is noted on th: 
senses of smell or hearing, but there is an effect upon 
the taste. By some it is believed that all these effects are 
from currents induced in the blood vessels and 
rather than of the magnetic field directly. 


has recently 


eyes 


nerves 


-_——_—_—_—_-q——________ 


TESTS OF THE WEATHERING OF COAL, to deter- 
mine the loss in heat value by exposure, have beer 
made by Prof. S. W. Parr and Mr. W. F. Wheeler at 
the Engineering Experiment Station of the University of 
Illinois. The tests are described in Bulletin No. 38, just 


issued by the Station. The authors review the researches 


of various experimenters who give percentages of loss 
due to weathering running up as high as 25%. This is 


contradicted by other experimenters who find very little 
loss. The tests made by Messrs. Parr and Wheeler 
indicate that Illinois coal suffers very little loss in calo- 
rific power by storage, amounting probably to not over 


34% as a maximum for coal stored a year. The chief 
damage which the coal suffers from storage is in the 
breakage, so that an undue percentage of dust and 
fine particles is formed. This, of course, does not in- 
clude losses which may occur due to fires caused by 
spontaneous combustion. Such fires, and the breaking 
up of the coal into small particles, appear to be the 


chief objections to the storage of large quantities of coal 
for a long time. 
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There are various ways of viewing the ‘‘stipu- 
ations and contract” governing the discharge of 
treated sewage into New York Harbor which 
have recently been agreed to by the Passaic Val- 
ey Sewerage Commission and the United States. 

We are inclined to think that the general gov- 
ernment has been unwise in attempting to pre- 
scribe both the results to be attained by the 
works and the character and extent of the works 
that are to attain that result. Such a stipula- 
tion always tends to relieve the party doing the 
work of responsibility as to the results attained. 
It is usually far better for both parties to leave 
the means of accomplishing the agreed end to 
the party which has to do the work. Such a 
ourse, in the present instance, would have freed 
the United States, on the one hand, of any ques- 
tion of responsibility for results through having 
itself prescribed or agreed to the means of 
ichieving them; and, on the other hand, it would 
have given the Commission a perfectly free hand 
in designing and operating its treatment works, 
enabling it to utilize and to adapt to local con- 
ditions any of the various means of sewage 
treatment which seemed most likely to achieve 
the results called for by the contract. At the 
same time it may prove to be in some respects 
idvantageous to the Commission to have the 
‘ontract state just what kind and capacity of 
works it shall build. 

A reference to the stipulation published else- 
where in this issue will show that the Commis- 
sion is tied down to a single method of treat- 
ment, namely, screening and sedimentation, and 
that the mesh of the screens, the dimensions of the 
settling tanks, their holding capacity, detention 
period, and the lineal rate of flow through them 
ire all laid down in definite figures. Who knows 
Whether either the exact method of treatment 
prescribed or the details of the tanks as laid 
down are best suited for the sewage of such an 
aggregation of diverse communities as is com- 
prised in this sewerage district? The sewage 
f the various communities has yet to be brought 
together in a common outfall sewer before any 
one can ascertain its exact composition or the 
effect of the treatment proposed. Even before 


the treatment works are ready for use there may 
be new developments in sewage treatment which 
will profoundly affect the design and operation 
of works. The longer the works are in operation 
the greater the chances that the conditions just 
named will arise. Yet the Commission is tied 
down to one particular combination, capacity, 
ete., of apparatus and to one way of operation. 

Quite another way of looking at the agreement 
is this: The Commission had submitted to the 
War Department a quite indefinite scheme of 

screening and sedimentation and had offered to 
satisfy any requirements the Department might 
lay down. The stipulation substitutes a definite 
for an indefinite scheme of screening and sedi- 
mentation and formulates the results which the 
works must achieve. The Commu,ssion is there- 
fore relieved in large measure of responsibility 
for the character and extent of its works, and, 
as we have already stated, for the results attained 
by the works. Doubtless the representatives of 
the United States believe that the Commission is 
bound to achieve the results laid down in the 
agreement, even if the character of the works is 
defined, but how the matter would be regarded by 
experts and judges if it came before our highest 
courts for interpretation is another matter. More- 
over, while the Commission would doubtless have 
been better pleased with fewer and less exacting 
restrictions it may perhaps congratulate itself 
that no higher nor more definite standards are 
exacted, particularly in view of the talk which 
has been indulged in by some parties regarding 
the dangers of admitting the Passaic Valley sew- 
age unless purified to a high degree. 

All parties concerned are to be congratulated 
for having settled this lawsuit by private agree- 
ment rather than by trial, although there would 
have been decided advantages in a clear-cut de- 
cision of the U. S. Supreme Court on the points 
in controversy—if a decision could be obtained 
that did not dodge the main issues, as was done 
in the Chicago Drainage Canal Case. 

Finally, the country at large is to be con- 
gratulated on the outcome of the suit, because 
the compromise effected includes a recognition 
by the legal department of the U. S. Government 
that sewage disposal by dilution, after screen- 
ing and a brief period of sedimentation, may be 
legitimate and rational where conditions are 
favorable to it. It is only a step further, and a 
logical one, to recognize the fact long recognized 
abroad and always tacitly recognized here, that 
in many instances sole reliance may be placed 
on disposal by dilution. 

The Passaic Valley Sewerage Commission and 
its engineers based its designs on the assumption 
that disposal by dilution, with a moderate amount 
of preliminary treatment, would be _ sufficient. 
The compromise brings the designs for prelimi- 
nary works proposed by the Commission into a 
more definite form, and associates with them 
what are ostensibly definite requirements as to 
results to be attained, but what in reality are 
for the most part a series of rather vague gen- 
eral stipulations, with no standards to conform 
to and no specific provision for settling any dif- 
ferences of opinion that may arise between the 
two parties as to whether or not the requirements 
are being fulfilled. While as a rule we deprecate 
such vagueness of stipulation and such lack of 
provision of means for settling disputes which 
may arise over interpretations and results, yet 
in this particular case we think little real injury 
to anyone will result. 

We particularly commend to all our readers in- 
terested in any phase of engineering education 
the remarkable paper by Prof. Geo. F. Swain, 
delivered as an address at Union University at 
the recent opening of a new engineering building 
there. We believe this to be the ablest and most 
fruitful discussion of engineering education that 
has appeared in a very long time. Prof. Swain 
is competent both by ability and experience to 
treat this subject as very few men are. He is 
not only among the foremost workers in the 
teaching of engineering but he has had notable 
experience as an engineer in connection with 
some of the most important enterprises carried 
on in Massachusetts during the past score of 
years. 











Moreover, Prof. Swain’s paper is broader even 
than its title indicates. The principles laid down 
are almost as applicable to higher education in 
general as they are to the education of engineers 

Particularly would we commend Prof. Swain’s 
Paper to the many students among our readers 
We strongly advise them not only to read it but 
to carefully study it. Thousands of students are 
asking to-day whether the college education—be 
it in engineering, or in the so-called “culture 
courses’”—is worth while. Prof. Swain shows 
how such an education can be made very well 
worth while as well as the reasons why the time 
spent by many in college is often worse than 
wasted. 

Prof. Swain’s fearless criticism of current 
methods of teaching and administration in ou 
colleges ought to be carefully read by every in 
structor as well as by those responsible for the 
administration of our colleges. Nowhere have 
the defects of methods still too common been 
more clearly exposed. Nowhere have the proper 
methods for instruction and organization been 
more admirably stated. 

We are very glad to have the privilege, through 
the courtesy of the authorities of Union Uni- 
versity, of giving the first publication to Prof 
Swain’s address. 


————___—-© — 


Comparisons of water rates in various cities 
and particularly comparisons of rates charged by 
publicly-owned and privately-owned plants, are 
worse than worthless unless accompanied by 
more local-condition data than are generally 
available. This fact was made apparent many 
times during the recent convention of the 
American Water-Works Association, at New 
Orleans, reported in our last issue. 

A generally-overlooked factor in comparing the 
water rates of two or more cities is the division 
of the cost of the total water service between the 
city at large, as reflected in the general tax 
levy, and private consumers, as shown by §fix- 
ture and meter rates. There are wide variations 
in this respect, and these variations occur under 
both private and public ownership, though gen- 
erally more clear in the case of private works. 
In the case of private companies it is easy to de- 
termine broadly whether or not there is a mere 
nominal charge for water supplied for public 
purposes or a substantial levy to meet the cost 
of the service. Obviously, the balance of the 
gross revenue, be it large or small, comes from 
the private consumer. But, with few exceptions, 
who can tell without months of work by engi- 
neers and expert accountants, how the total cost 
of water under municipal ownership is divided 
between the water-rate payer and the city tax- 
rate payer? yenerally speaking, the munic- 
ipally-owned plant is given no credit for water 
supplied to other departments. 

This may or may not mean that the water rates 
for private service include the cost of public 
service as well. By one means or another, in 
the present or in the past, a considerable portion 
of the capital outlay as well as the operating ex- 
penses may fall or have fallen on the taxpayer 
as distinct from the water consumer. Under 
such conditions, unless understood, low private 
rates are a delusion: always for comparison 
with other cities; often to the individual water 
consumer and taxpayer. 

It is well known that a large part of the invest- 
ment in any water-works system is the cost of 
the distribution mains. A few important cities 
in the Central West and Northwest, including 
Chicago, Minneapolis and St. Paul, assess the cost 
of ordinary mains on the abutting property. The 
result is a material decrease in capital charges, 
which makes possible low rates with apparent 
profit. This may or may not be justifiable as a 
matter of public policy; but there can be no 
question as the unfairness of an unqualified com- 
parison of the water rates in such a city with 
those in which the practice is to make the water 
rates high enough to cover all water-main ex- 
tensions from year to year. It will be seen that 
in one instance the property owner and in the 
other the water consumer pays for extending 
water mains; and that while the property owner 
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pays once and is done with it, the water con- 
sumer never ceases paying. 

There igs another important phase of this sub- 
ject. Water companies must collect revenue to 
cover all operating and capital charges. Cities 
rarely consider capital charges, beyond interest 
on Outstanding bonds. Oftentimes the bonds 
outstanding on municipal works are but a small 
percentage of the total bond issue. A notable 
instance is Milwaukee, Wis., whose water-works 
debt is practically all paid off. The city supplies 
water to all consumers, large and small, at 6 cts. 
per 1,000 gals., and has no minimum charge. 
Even at this low figure the water department 
shows an apparent profit. This may be a just 
source of pride for Milwaukee, but the figures 
have absolutely no bearing on questions of water 
rates and profits elsewhere. Moreover, without 
engineering and accounting analysis of the finan- 
cial history and present status of the Milwaukee 
works, we have no guarantee that they have not 
been and are not now being operated at a loss, 
making proper allowance for capital charges. Of 
course the contrary may be true, but even if it 
is, that is no proof that the municipal works at 
Cincinnati or the private works at San Fran- 
cisco could possibly supply water at 6 cts. and 
show a balance on the right side of the ledger. 

The only fair basis of comparison of either 
water rates or profits is the cost of the supply 
per 1,000 gals. furnished, including operation, 
maintenance and capital charges, and not for- 
getting depreciation. Even so, the comparison 
will be unfair unless the service rendered is sub- 
stantially similar in character: that is, quality, 
quantity in relation to legitimate needs, pres- 
sure, etc., must be substantially the same in the 
places compared or additions to or deduc- 
tions from the cost of service must ‘be made. 
One city may show a low cost per unit quantity 
supplied, but the water may be so impure ag to 
cost the cOmmunity hundreds of thousands of 
dollars of outlay for typhoid fever, while the 
pressure may be so low as to entail heavy extra 
fire department charges, extra insurance rates 
and heavy fire losses and outlay for pumping by 
private consumers. As regards quality it was 
stated at the water-works convention that a 
man who was boasting of his low meter rate 
admitted on being questioned that he paid $36 a 
year for bottled water. 


else 


Finally, most of our cities and water compa- 
nies alike should quit comparisons of rates and 
costs until they have revised their accounting 
systems and taken all the cost elements into con- 
sideration. To make their financial results com- 
parable even then, it will be necessary to agree 
plan of uniform. accounting. To that 
end they may well give careful consideration to 
the schedules of the Committee on Uniform Ac- 
counts and Reports of the American Water 
Works Association and of the U. S. Bureau of 
the Census. The two schedules are identical in 
most respects and it seems likely that they will 
be made entirely so. The Census schedule in an 
earlier form has already been used in collecting 
information for the yearly Census bulletin, “So- 
cial Statistics of Cities,’’ and as all cities of 
30,000 and upwards owning water-works are fre- 
quently called upon to supply information in ac- 
cordance with the Census schedule, it will be to 
their convenience to adapt their accounts to the 
schedule as opportunity arises; at the same time 
they will aid the good cause of improved water- 
works service and economy. 


on some 


~~ 
> 





One of the most pressing municipal problems 
of the day is the sanitary protection of the public 
milk supply. It is fairly well known that milk 
serves as a vehicle for typhoid infection, but com- 
paratively few realize that it spreads scarlet fever 
and diphtheria as well. Still fewer are aware 
that in the opinion of many of the most eminent 


sanitarians milk is one of the chief means of in- 


fecting infants and young children, and perhaps, 
after a long series of years, adults as well, with 
tuberculosis or consumption. In addition to in- 
fection with pathogenic germs all dirty milk (and 
most city market milk is very dirty) abounds 
with bacteria which cause changes in _ its 


chemical composition which give rise to toxic and 
other products very harmful to infants, young 
children and invalids on a milk diet. 

The foregoing facts, combined with physical and 
economic conditions which affect the production, 
transportation and sale or delivery of milk to 
consumers, give rise to some difficult problems. 
Briefly, they center in the question, shall milk be 
kept free from pathogenic infection and from dirt, 
and shall its temperature be kept at 50° or below 
from the time the milk is produced until it is de- 
livered to the consumer, or shall there be a mini- 
mum of effort in this direction and a concentra- 
tion of endeavor on efficient pasteurization of the 
milk, with its attendant killing of nearly all its 
germ content, pathogenic or otherwise? 

The answer, which really involves a considera- 
tion of many subsidiary questions, must depend 
largely upon local conditions. It goes without 
saying that nearly everyone would prefer a sup- 
ply kept safe through cleanliness and sanitary 
protection to one made safe through pasteuriza- 
tion after having been fouled and possibly in- 
fected by dirtiness and carelessness. There are 
sOme communities, which, because of their rela- 
tively small size, favorable surrounding condi- 
tions for the production of clean, non-infected 
milk, general intelligence and discrimination of 
the milk-consuming public and high efficiency of 
their health departments, can secure a milk sup- 
Ply which is non-infected; there are other com- 
munities which are so large or so backward that 
they may have to content themselves with a dis- 
infected dirty milk—and perhaps consider them- 
selves fortunate at that. 

The city that depends upon regulation and in- 
spection for a pure milk supply may of course 
suffer from the inadequacy of the latter. Like- 
wise the city that depends on disinfection, or pas- 
teurization, may suffer because the work is im- 
perfectly done; but this is not all, for it is gen- 
erally admitted that the pasteurization must be 
done in the city, and not at the dairies in the 
country. Consequently, the milk is 24 to 48 hours 
or more old before it is pasteurized, and may con- 
tain the toxic products of millions of bacteria 
per cubic centimeter, which products are not af- 
fected by pasteurization. Moreover, pasteuriza- 
tion, which is a remedy for dirt, carelessness and 
general defiance of the laws of sanitary milk pro- 
duction, encourages the very faults it is designed 
to cure. 

Each city must make its own choice between 
clean, non-infected milk and dirty, disinfected 
milk. In many instances it may be as impera- 
tive for a city to accept a dirty, infected milk and 
place reliance on disinfection as for scores of our 
cities to take a polluted water and make it safe 
by purification. Where it comes to that, however, 
it may ultimately be found that the public is as 
unwilling to depend on private interests for its 
milk-supply as for its water-supply, and there 
may thus arise a demand for city-owned and 
operated milk-sterilization plants, to say the 
least. 

To those cities which must place their reliance 
on disinfected milk, as well as to all believers in 
milk pasteurization, by choice or force of adverse 
circumstances, we commend the article on “The 
Holding Method of Milk Pasteurization,’’ pub- 
lished elsewhere in this issue. The article is of: 
engineering interest because it deals with the ap- 
plication of mechanical principles to the solution 
of an important sanitary problem. The article is 
also of sanitary importance, because it brings out 
clearly not only the underlying principles of milk 
disinfection, but also the unreliability of the ordi- 
nary “commercial” or ‘momentary’ pasteuriza- 
tion which has been so generally practiced where 
milk dealers have had a free hand in the choice 
of the method employed. 

We would call particular attention to the fact 
that while the averages for considerable periods 
(see tables in article) show less difference than 
might be expected between the bacterial contents 
of milk treated a few seconds and that treated 30 
minutes, yet the diagram presenting monthly re- 
sults shows wide fluctuations in the bacterial 
contents of the “momentarily” treated milk, while 
that treated 30 minutes gives not only a much 
lower, but a much more uniform bacterial con- 





tent. The importance of this difference may bs 
appreciated by anyone, and will be particularly 
apparent to those who have had occasion to study 
the bacterial results of water-filtration plants. 





Is the U. S. Reclamation Service to Be Taken 
Away From the Civil Engineers Who 
Now Direct It and Placed Under 
Army Engineers ? 

In the Washington “Post” of May 4 there ap 
peared a signed article stating that President 
Taft intends to detail an Army Engineer as head 
of the U. S. Reclamation Service in place of the 
present Director, Mr. F, H. Newell, M. Am. Soc. 
C. E. If this report is true it is of great im- 
portance to the engineering profession. We re- 
print a large portion of the ‘Post’ article below 
The sentences in it to which wish to 

special attention are as follows: 

Provided authority be granted by Congress, President 
Taft will detail an army engineer to take charge of 
the work which is now being carried on by Director F. 
H. Newell of the Reclamation Service. 

The plan has been under consideration for several 
weeks. It took definite form two days ago, when the 
House of Representatives passed a bill containing a 
provision whereby the President, in his discretion, 
might detail any engineer officer of the army to super- 
vise or inspect any engineering project of the govern- 
ment. It is admitted that this piece of legislation is 
directly intended to open the way for a change in the 
administration of the Reclamation Service. 

We wish this report might be dismissed as 
mere newspaper gossip, but the facts which have 
come to our knowledge indicate that its writer 
had a foundation for his statements. What is the 
bill to which he refers, as giving the President 
this authority? It is the bill providing for an 
increase in the Corps of Engineers (H. R. 7117), 
which has been so recently discussed in these 
columns. 

As our readers will recall, when this bill was 
originally introduced, it was hoped by civil en- 
gineers that it might be so framed that it would 
remedy some part of the injustice under which 
the civilian engineers engaged in river and har- 
bor work have for many years suffered. It was 
hoped that amendments might be adopted which 
would remove some of the underlying difficulties 
in the way of securing efficiency and initiative 
in this department of government work. 

With this end in view, a committee of the 
American Society of Civil Engineers appeared 
before the House Committee on Military Affairs 
and urged the addition of an amendment to Sec- 
tion 4 of the bill. This proffered amendment 
was rejected by the House Committee, however, 
and the opportunity for a real reform in the 
United States Engineer service was thereby lost. 

There was nothing in the bill, however, as re- 
ported by the. Committee on Military Affairs to 
the House referring to anything but work al- 
ready under the jurisdiction of the Corps of En- 
gineers. On May 2 the bill was brought before 
the House of Representatives, and after a brief 
discussion was passed without amendment, so far 
as is shown by the “Congressional Record” of 
that date. But some time between the date of its 
report by the committee on March 23 and its 
passage by the House on May 2, an amendment 
of four lines was slipped into the bill—an amend- 
ment which is of vital interest to every engineer 
engaged in government service, and indeed to 
every engineer who values the prestige and repu- 
tation of the engineering profession. This is the 
amendment referred to in the Washington “Post” 
article above quoted. It reads as follows: 


Provided, That the President may, in his discretion, 
detail any army engineer to the supervision or in- 
spection of any engineering work or works of construc- 
tion carried on by the government pursuant to law. 


we call 


The bill as passed by the House of Represen 
tatives, and as it is now before the Senate Com- 
mittee on Military Affairs, therefore, makes it 
possible for an officer of the Corps of Engineers 
to be placed in charge of the work on govern- 
ment buildings under the Supervising Architect’s 
Office, of the construction of drydocks for the 
Navy—in short, to any and every place where 
any work of engineering construction is carried 
on by the Federal Government; and let us not 
forget that engineering is a very, very broad 
term. 
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We understand that already those in charge of 
ther government departments are protesting 
igainst the enactment of such a law, and there 
s a probability that the clause will be altered by 
he Senate Committee to exclude other depart- 
ments of government work than the Reclamation 
service. For we have information also that the 
‘lause above quoted was inserted in the bill 
jor the special purpose of placing an army engineer 
in charge of the Reclamation Nervice. 

Such amendment of the bill may remove the 
»bjections raised to it by the Supervising Archi- 
tect’s Office and the naval civil engineers. But 
it would make the bill even more pointed and 
definite as a direct blow to the civil engineering 
profession. 

The civil engineering profession has looked 
upon the Reclamation Service with peculiar 
pride, as the first great example of a govern- 
ment bureau of engineering construction carried 
m by an organization of civilian engineers, se- 
lected with merit and efficiency as the sole cri- 
terion and free to carry on their work without 
political interference or graft. To have this 
bureau now turned over to the army engineers 
will be felt, we are sure, as a most serious 
humiliation by every member of the engineering 
profession who has pride in its work. 

The question that will everywhere be asked will 
be, Why should such a change be made? If the 
civilian engineers had made a failure of the 
Reclamation Work; if dishonesty or inefficiency 
had been uncovered; if appointments in the Ser- 
vice had been made for political reasons; if poli 
tical pressure had been effective in securing 
favoritism in the award or execution of contracts 
-if any of these things had been uncovered in 
the Service, there might then be some ground 
for saying that the organization of civilian en- 
gineers had made a failure of its work. 

But it is our belief, based on many sources of 
information, that the engineering work of the 
Reclamation Service has been conspicuously suc- 
cessful. It has been a target for much criticism, 
we are well aware. We have given careful at- 
tention to many such criticisms, but in not one 
case have we been able to find that any serious 
fault on the part of the engineers of the service 
was established. 

The Reclamation Work is admittedly one of 
extreme difficulty, not so much from the con- 
struction side as from the side of administration 
and organization. It was inevitable that com- 
plaints should arise; but when the foundation for 
these complaints is laid bare it will be found that 
the engineer has done the best he could under 
the circumstances in which he was placed. We 
protest most emphatically against the attempt to 
make the engineer the scapegoat for the errors 
and blunders which have been made by others. 

It is fair to say that in the recent testimony 
before the House Committee on Ways and Means, 
which has in charge the bill to issue reclamation 
bonds to the amount of $30,000,000, many Con- 
gressmen from the West very frankly acknowl- 
edged that the chief difficulties in the efficient 
administration of the Reclamation Work had 
been due to the law itself and the way in which 
the law has been construed by the legal authori- 
ties, and not to any defect in the work of the 
engineers, - 

The question may well be asked, whether the 
officers of the Corps of Engineers themselves 
are responsible for this scheme to saddle the 
Reclamation Work upon them or whether they 
desire to assume this additional burden. To us 
it seems almost impossible that this can be the 
case. The very law in which this remarkable 
legislation is introduced is urged on Congress by 
the Chief of Engineers in the strongest terms, 
because he has not now sufficient experienced 
officers to carry on the work for which his corps is 
already responsible. 

Why, then, should the Corps seek a huge ad- 
dition to its responsibilities? It has nothing to 
gain by it; its members are already overworked, 
and, as we have often emphasized, underpaid, 
for the responsibilities they carry. Why should 
they seek to have this addition to their present 
field of labor, knowing, as they must know, that 
such a change would create a most deplorable 





bitterness between their corps and civilian engi- 
neers, that it would open anew the breach of 
long standing which has recently seemed in a 
fair way to be permanently healed? Knowing all 
these things, it seems hard to believe that the 
officers of the Corps of Engineers, or at least the 
best and ablest men among them, can be in any 
way responsible for this proposed piece of legis- 
lation. 

And what is the argument for this revolu- 
tionary change? For an answer to this question 
we refer the reader to the Washington ‘Post”’ 
article which we have reprinted in full below. 
In printing it, however, we feel it proper to 
apologize to the army engineers among our read- 
ers. They know as well as we the weak points 
as well as the strong points of their organization 
and they will be, we are sure, disgusted rather 


writer awards to it. They may well 


Newell will be an injury to the settlers on Recla- 
mation Works in the arid West which can hardly 
be overestimated. 

Surely before the Administration perpetrates 
such a blunder it should be warned of its effect. 
If inefficiency or incompetence can be shown, let 
a change be made by all means; but it will take 
better evidence than any thus far presented to 
satisfy the public that any change is needed. 
Why not appoint a Board of Engineers, including 
if the Administration desires, army as well as 
civilian engineers, to investigate the Reclama- 
tion Engineering work and report upon its con 
duct. Without just cause, determined by such a 
Board, we believe the engineering profession will 
deeply resent the removal of Mr. Newell 





> 


than pleased with the absurd flattery which the | The Washington “ Post’ Article of May 4. 
petition to / 


be delivered from—feottrierids. 

But putting one side the extravagant laudation 
of the army engineers’ abilities, let us come to 
the root of the matter as stated by the “Post” 
writer as follows: 

The starting of the plan means the precipitation of the 
long-impending battle between the supporters of the 
Reclamation Service under its present regime and those 
who are demanding a reorganization and general over- 
hauling of that branch of the Interior Department. 

In other words, if this proposed change is car- 
ried through and the Reclamation Service is 
turned over to the Army engineers,—if the large 
body of civil engineers engaged in the Reclama- 
tion Service have notice served upon them that 
they will hereafter have to carry the same bur- 
dens that the civilian engineers have long borne, 
the engineering profession can and should hold 
Secretary Ballinger responsible. 

There was no “battle” and no “factional dif- 
ference” in the Reclamation Service until he be- 
came its head. There would be none to-day, we 
feel confident, had the choice for the Interior 
Department portfolio fallen on some man of 
judicial mind, endowed with executive ability and 
with no prejudice against the Reclamation Service. 

But there is a far larger issue at stake than 
the defence of the engineering profession and 
those of its members whose reputation has been 
unjustly assailed. The great issue is the Recla- 
mation Work itself. Is that work to be carried 
on in the future with honesty, efficiency and 
economy? Is it to go on to larger success or is 
it to be permitted to receive blow after blow 
until the whole attempt to reclaim the arid lands 
by the Federal Government will be abandoned in 
disgust? 

The cause which most appeals to us is the cause 
of the settler, the man who is seeking to create a 
home in the desert. Upon the success or failure 
of the Reclamation Service, his success or failure 
hangs. Upon its economy and honesty turns the 
cost of his homestead. And so we ask the ques- 
tion: Suppose the river and harbor works were 
not paid for from Uncle Sam’s bountiful treas- 
ury; suppose the work of the River and Har- 
bor engineers had to earn dividends as the work 
of other engineers has to. Suppose the mistakes 
that were made by the Army engineers (and by 
Congress in its River and Harbor legislation) 
all had to be paid for by the people who lived 
alongside the River and Harbor works. Sup- 
pose these mistakes were reflected every time in 
increased cost of the lands of these people. Is 
there one of our readers who knows the real 
facts who thinks that anybody would THEN 
seriously propose to place Army engineers in 
charge of the Reclamation Work? 

We have heretofore protested in emphatic 
terms against the proposal to remove Mr. Newell 
from the Directorship of the Reclamation Service 
because of the principle at stake. The removal 
of an engineer of great ability, experience and 
efficiency from a position where he has most 
emphatically made good makes insecure the po- 
sition of every engineer in the Service. But a 
far stronger protest is called for on behalf of 
the settlers on the Reclamation Works. Their 
interest in having efficient service is a vital one. 
We have given fair hearing to critics of the 
teclamation Engineers as well as to friends, 
and we feel confident that the removal of Mr. 
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MAY REDUCE. NEWELL. 


TAFT FAVORS GIVING HIS WORK TO ARMY 
ENGINEERS 
AWAITS ACTION OF SENATE. 
Trouble Between Secretary Ballinger and Director of 
the Reclamation Service Prompts President to Ad 
vocate Radical Steps to Complete Irrigation Projects 
House Supports the Plan. 
By ARTHUR C. JOHNSON. 

A radical departure in the supervision of the erection 
of the government irrigation projects in the West is 
under contemplation by the administration. Provided 
authority be granted by Congress, President Taft will! 
detail an army engineer to take charge of the work 
which is now being carried on by Director F. H. Newell 
of the reclamation service. 

The plan has been under consideration for several 
weeks. It took definite form two days ago, when the 
House of Representatives passed a bill containing a 
provision whereby the President, in his discretion, might 
detail any engineer officer of the army to supervise or 
inspect any engineering project of the government. It 
is admitted that this piece of legislation is directly in 
tended to open the way for a change in the administra- 
tion of the reclamation service. 

The eminent success of Lieut.-Col Goethals at Panama, 
in the construction of the big canal, has deeply im 
pressed the President with the possibilities to be ob 
tained by an extension of the duties of the army. There- 
fore, with this medium, he proposes to inject both speed 
and business-like precision into the immense amount of 
work still to be done toward the completion of the many 
dams, reservoirs, and canal systems which the govern 
ment is furnishing the settlers in the West. 


Battle is Expected. 

This piece of information caused a flurry of gossip 
yesterday, for it was realized that the starting of the 
plan, through an act of Congress, means the precipita- 
tion of the long impending battle between the support- 
ers of the reclamation service under its present regime 
and those who are demanding a reorganization and 
general overhauling of that branch of the Interior De- 
partment. President Taft is quietly arming himself with 
the means of hoisting the service clear of factional dit- 
ferences, and it is predicted that Congress will gladly 
accede to the plan. 

The move came as a complete surprise to many persons 
who foresaw a change in the running of the reclama- 
tion bureau, but who had not contemplated a repetition 
of the method used by former President Roosevelt ir 
straightening out the tangle experienced at Panama 
through the employment of engineers from civil life. 

It is pointed out that army engineers are already in 
contro] of scores of large engineering projects of the 
government in connection with the betterment of rivers 
and harbors, and that it is only a short step to the as- 
sumption of the big projects in the West. 


1 


No Politics in Corps. 

It is believed that the hitches and annoyances which 
now are being experienced will be instantly removed, for 
there is no politics in the lexicon of the army officer, 
nor does he strive for other reward than the commenda 
tion which follows the proper discharge of his duty. 

There has been both criticism and defense of the recla 
mation service since Secretary Ballinger assumed office 
On the stand before the congressional investigating com- 
mittee last Saturday the Secretary gave some idea 
the conflict of authority which has been raging—a con- 
flict which Mr. Ballinger says would have been settled 
had he not had his ‘‘hands up for months" through the 
general attacks on himself which he has been obliged 
to defend. 

To the committee the Secretary portrayed a state of 
affairs which showed him and Director Newell to be 
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The 
change proposed by Secretary Ballinger was the bringing 


virtually deadlocked over a question of authority. 


of the reclamation office directly under the control of 
himself. Director Newell, under this plan, was given 
a greatly subordinate position. The reclamation director 


strenuously objected to the plan 


Many Millions Needed. 

According to the statements of Secretary Ballinger, 
$50,000,000 has spent on the 27 reclamation pro- 
jects now under way, and it will take $70,000,000 more 
to bring them to completion. A bill providing for the 
ssuance of $30,000,000 in bonds, to be repaid through the 
future public lands, which has been passed by 
and is pending in the House, is expected to 
furnish the means for pushing most of the projects. 

This measure is in bad straits in the House at present, 
and the cause of its delay is said to lie largely in the 
fact that the present director of the reclamation service 
willing to assert the great necessity for its pas- 
having taken the ground that the additional 
funds would be welcome, but that the projects could be 
omfortably the ordinary flow of moneys 


been 


sales of 


the Senate 


is not 


age, he 


completed on 
into the reclamation fund. 
The measure through which the President hopes to re- 
authority to enable him to detail army engineers 
wherever there are government engineering projects 
efficiency of the engineer 
army. The bill is designed 
increase of 60 officers for the 
the year 1916, making the number 
248 instead of 188, as at present, and contains a proviso 
whereby the President may extend the usefulness of the 


ceive 
is the bill to increase the 
United 
provide an 


corps of the States 
primarily to 


engineer corps by 


corps. 


Similar to Present Plan. 

It is that the plan proposed is similar to 
the system which prevails at present in the erection of 
dams and locks on the navigable rivers, which are under 
the control of the War Department. 

One engineer will be assigned to the supervision of the 
construction of all the reservoirs, and which are 
under way, and will have authority to enter 
into contracts and see that they are executed. 

Whether this officer will be detailed to the Interior 
Department, or will act under the control of the War 
Department, as the river and harbor engineers at pres- 
ent, is a question which naturally will arise, as soon as 
the departure shall have been authorized by Congress. 

No doubt there will be somé reluctance on the part of 
the army to detail its men to another department. The 
administration of the reclamation projects will have to 
remain, of necessity, in the hands of the Interior De- 
partment, however, and it is, therefore, likely that a 
plan of turning the entire construction of the projects 
over to the War Department will not prevail. 

Although the engineer corps, as constituted at present, 
has not an extensive personnel, it is understood that the 
officers in command are to undertake the com- 
In fact, they are said 
comparatively small, compared to 
they are called on to shoulder in connection with 
the navigability of the great streams and the harbors of 
the country. 


understood 


canals 
at present 


willing 
pletion of the irrigation projects. 
to consider the task 


those 


Trained by Wide Experience. 

Throughout the corps there exists an asset of wonder- 
ful training and a fund of experience, brought about by 
coping with the scores of great engineering problems con- 
stantly set forth by Uncle Sam. The quick and effective 
grasp of the small band of engineers sent to Panama is 
pointed out as an example of the ability of the wonder- 
ful engineering material which the President has at his 
command. 

It was asserted recently by a prominent army engineer 
that any one of the 188 officers at present in the corps 
could instantly lay hold of a project even as stupendous 
as the Panama Canal and push it to a successful com- 
pletion, such is the training that West Point gives to the 
army man. 
engineer corps personnel bill, containing the au- 
thority to extend the activities of the service, is now be- 
fore the committee on military affairs of the Senate. 
It is said that its favorable report is virtually assured. 


The 


The Act “To Increase the Efficiency of the 
Engineer Corps of the United States Army.”’ 


(As passed by the House of Representatives on May 2, 
introduced in the Senate on May 3 and referred to the 
Committee on Military Affairs.) 


Be it enacted by the Senate and House of Represen- 
tatives of the United States of America in Congress as- 
sembled, That the commissioned force of the Corps of 
Engineers of the United States army shall consist of 1 
chief of engineers, with the rank of brigadier-general, 
15 colonels, 22 lieutenant-colonels, 57 majors, 60 cap- 
tains, 56 first lieutenants, 43 second lieutenants, and 1 
chaplain: 

Provided, That the increase provided for in this Act 
shall be extended over a period of five years, as nearly 
as practicable, and that the original vacancies created 
by this Act shall be filled by the promotion in each fiscal 
year of not more than one lieutenant-colonel to be 





colonel, two majors to be lieutenant-colonels, three cap- 


tains to be majors, four first lieutenants to be captains, 
and two second lieutenants to be first lieutenants. 

Sec. 2. That vacancies in the grade of second lieu- 
tenant in the Cor of Engineers shall hereafter be 





may be consistent with the interests of 
the military service, by promotions from the corps of 
cadets at the United States Military Academy: 

Provided, That vacancies remaining in any fiscal year 
after the assignment of cadets of the class graduating in 
that fiscal year may be filled from civil life as hereinaf- 
ter provided: 


filled, as far as 




















And provided further, That the proportion of any 
graduating class assigned to the Corps of Engineers shall 
not be less than the proportion which the total number 
of officers authorized at date of graduation for that 
corps bears to the total number of officers authorized at 
same date for all branches of the army to which cadets 
are eligible for promotion upon graduation, except when 


such a proportionate number is more than the number of 





vacancies exis at date of graduation plus the num- 

ber of retiren due to occur in the Corps of Engi- 

neers prior to tt first day of the following January. 
Sec. 3. That to become eligible for examination and 


appointment, a civilian candidate for the appointment as 


second lieutenant must be an unmarried citizen of the 
United States between the ages of 21 and 29, who 


holds a diploma showing graduation in an engineering 
ourse from an approved technical school, and is eligible, 
for appointment as a junior engineer under the Engineer 
Bureau of the War Department. Selection of eligible 
civilians for appointment, including term of probation, 
shall be made as the result of such competitive examina- 
tion into the mental, moral, and physical qualifications, 
and under such rules and regulations as shall be 
recommended by the Chief of Engineers and approved by 
the Secretary of War. 

Sec. 4. That whenever it shall be necessary, 
to properly prosect works of river and harbor im- 
provement, the Chief of Engineers is authorized to 
detail for duty in charge of river and harbor districts, 
or as members of boards of engineers any assistant en- 
gineers in the employ of the Engineer Bureau of the 
War Department: 


Pr 


rovided, That the President may, in his discretion, de- 








in order 





tail any army engineer to the supervision or inspection 
of any engineering k or works of construction car- 
ed on by the Go nment pursuant to law. 
Sec. 5. That the officers of the Corps of Engineers, 


when on duty under the Chief of Engineers connected 
solely with the work of river and harbor improvements, 
may, while so employed, be paid their pay and com- 
mutation of quarters from the appropriations for the 
work or works upon which they are employed. 

Sec. 6. This t shall take effect on the first day of 
July, 1910, and all laws and parts of laws inconsistent 
with the provisions of this Act be, and the same are 
hereby, repealed. 





LETTERS TO THE EDITOR. 


Has Anyone Experience in the Use of Bitumen 
for Fuel ? 


Sir: We have 3,000,000 cu. (salted 


west of 


yds. of soft rock 
marl and excavate in the desert 
Bagdad. Adjacent to the work is a lake 125 sq. miles 
in extent but the brackish and undrinkable. 
The only fuel available for condensing water for the la- 
bitumen. 
A satisfactory 


gypsum) to 


water is 









borers or for wor dredges is 


work be 


Can such 
reply may 


> 


done with bitumen? 
lead to business. 

Sir W. Willcocks. 
Works Ministry, Constantinople, March 23, 1910. 


Public 


$$$ _—_— 


Laying Out Railway Curves by 50-Ft. or 100-Ft. 
Chords. 


Sir: In your issue of April 28 Mr. C. M. 
fers to the ‘‘better and more modern practice of laying 
out curves .. . by 50-ft chords,’’ and to the ap- 
parent difficulty, to him, of putting in track centers, on 
curves sharper than 5°, at other than even stations, 
which were originally laid out in the standard manner 
with 100-ft. chords. 

Of course the 50-ft. or 25-ft. 
without 


Kurtz re- 


points can be put in, 
alinement, as you state, by using a 
table of chords, but if such a table is not at 
hand the involved by putting in these points by 
measuring 25, 50 and 75 ft. from the even station Is 
so small, in anything up to 15° curves, as to be negli- 
gible, and then the whole 100 ft. is measured to the 
next even that all the whole stations are 
The error in distance in measuring 50 ft. 
station on a 10° curve is only about 0.05 
makes such a slight difference in the de- 
flection angle that any theoretical error is too small to 
affect the alinement of the track at all. 

This method is quite generally used in putting in the 
50-ft. points on location, which should always be done 
on curves over 5°; any awkwardness there might be in 


forcing the 
short 
error 


Station 30 
correctly set. 
for the half 
ft., and that 





having to pull the tape ahead 100 ft. and then walk 
back 50 is more apparent than real. 


The use of curves designated by the number of de- 
grees subtended by 100-ft. chords is too well established 
to be thrown aside at this late day, and any fancied 
difficulties incident to its use which are ‘‘discovered’’ 
from time to time can generally be overcome by the 
of a little ingenuity and are surely far less 
the inconvenience of having two sets of radii. 
F. Lavis, M. Am. Soc. C. EB. 

New York City, April 28, 1910. 


exercise 
than 


50 Church St., 





Is There a Better Term Than Dosing Apparatus 
for Devices for Admitting Hypochlorites 
to Water Under Treatment by 
Those Agents? 


Sir: The editorial in your issue of April 7, ‘The 
Growing Use of Hypochlorites of Sodium and Calcium 
as Water Disinfectants,’’ in speaking of apparatus which 
is used to make solutions of the chemical substances and 
to feed them to the water to be purified, refers to it as 
‘“‘dosing apparatus.’’ This appellation, which seems to 
the writer to be an unhappy one, is used in at least on¢ 
of the other articles on this subject in the same 
of the News. 

Names which may be termed technical are linked to 
various trains of thought in different individuals. To 
the writer at least, the thought of ‘‘dosing’’ is unpleas- 
antly suggestive, and recalls early memories of his 
father standing on the manger administering medicine 
to a sick horse through a long-necked bottle. Perhaps 
in sewage purification ‘‘dosing’’ is an appropriate term; 
it does not seem, however, that semi-potable waters, 
which can so easily be purified, should have to suffer 
being ‘‘dosed’’ by even such valuable reagents as cal- 
cium or sodium hypochlorite in order to render many 
of them fit for general domestic uses. 

Once ‘‘mangle’’ was a term widely used in describing 
a very efficient and relatively harmless piece of laundry 
machinery. Owing to the unpleasant thought formerly 
aroused in the minds of his customers, the up-to-date 
launderer now refers to his ‘‘flat-work ironer.”’ Indeed 
it would be a short-sighted launderer who would dare to 
advertise his ‘‘mangling”’’ facilities instead of telling of 
the excellent facilities of his ‘‘flat-work’’ department. 

It can but serve to retard the full development of the 
scientific use of valuable purifying reagents to designate 
by ill-chosen names the apparatus or devices whereby 
they are fed to the water. Can you not suggest a name 
for solution-feeding apparatus which will be accurately 
and agreeably descriptive, and at the same 
veniently brief? 


issue 


time con- 
Very truly yours, 
L. M. Booth. 
136 Liberty St., New York City, April 29, 1910. 


[We cannot see sufficient objection to this com- 
monly-used, convenient and expressive term to 
warrant us in attempting to find a substitute.— 
Ed.] 

a Se 


Proposed Legislation Regulating the Discharge 
of Sewage into Streams in New York. 


Sir: May I add a few words to the extracts from my 
letter, regarding the proposed law relating to sewage 
discharge, published in your issue of April 28. 

The argument is that no drastic action relating to 
sewage discharge should be taken against a city situated 
on a large body of flowing water until a careful study 
has been made of the conditions existing along such 
a river and its tributaries. A large number of cities and 
towns are situated on the banks of the Mohawk, Hoosick 


and other rivers discharging into the Hudson above 
Troy. Most of these discharge sewage into these 
streams. They thus make the river, from a _ water- 


supply point of view, practically a sewer. Beside these, 
Albany and other cities on the Hudson, below Troy, do 
the same. 

I have suggested an amendmant to the proposed law, to 
the effect that before an order requiring such a city to 
separate and treat its sewage becomes effective, the city 
shall have the right to have the sewage conditions along 
the river and its tributaries studied by a board of engi- 
neers appointed by a court; the court to accept or reject 
its conclusions. If it be the policy to remove all sewage 
from a large body of flowing water, remove it; but the 
result will not insure pure water for the supply of a city 
as long as storm water from the streets of many cities 
is discharged into it. And especially is this so if storm- 
water overflows from combined sewer systems be per- 
mitted. If such be the policy, it should be applied all 
along the river and its tributaries. One city should not 
be singled out and ordered to do a thing impossible 
under the State Constitution. Even if it could do it, 
the result would be futile unless all cities on the stream 
were also made to treat their sewage. 

Single or double filtration of surface waters where 
they have to be used, is, I believe, the most rational 
and practical way of insuring reasonably safe water- 
supplies. 

It is of course understood that I am not referring to 
small streams which might become otherwise offensive, 
but only to a large body of flowing water in which 
screened sewage, forming only a small percentage of its 
volume, is discharged under water. Theoretically all 
sewage should be kept from all streams, but up to this 
time this has been found to be impracticable throughout 
the world. Yours respectfully, 

Palmer C. Ricketts. 
1910. 


Troy, N. Y., April 29, 
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A Simple System for Filing Blue-Prints. 
sir: Every engineering office, as well as all architects 
d contractors, and in fact every industrial and manu 
turing concern have to take care of a lot of blue 
nts. A filing system for blue-prints separate from 
ings, drawings and everything else is in many offices 
ibsolute necessity 
rhese blue-prints may originate from the tracings in 
office; they may come in from one or more resident 
division engineers; they may be sent over from the 
ief engineer's office, or from an architect's office; or, 
ey may be collected from various outside firms. If 
nts all originate within the same company they may 
nform to one or more standard sizes If collected 
ym various sources, all sizes will have to be accom- 
dated. 
Where blue-prints accumulate in any quantity it be- 
mes necessary to properly file them, not only by them- 
ves, but so as to facilitate easy access for reference 
d use; but the system must be flexible enough for un- 
mited classification and expansion in any direction. 
eling the need of such a system the writer, about three 
irs ago, originated a blue-print filing system which 
ia given us entire satisfaction and has been put into 
e by a number of other offices with similar satisfactory 
esults. 
4 blue-print, unlike a drawing or tracing, does not 
ive to be kept smooth and uncreased for scaling or for 
rinting There is, therefore, no real objection to fold- 
g it. On the other hand, a blue-print is at one time 
r another almost certain to be folded, either for mail- 
or for carrying in the engineer's pocket when on 
itside work. Hence, as the print is ultimately to be 
iided, why not fold it with some system at the start, not 
ly for its greatest usefulness when out of the file, but 
systematic filing as well? 
The first feature of this system is to fold all blue- 
rints ‘‘face out,’’ not face in, as is the universal habit, 
h not only hides everything on it, but requires a 
mplete unfolding to identify it, and often causes it to 
e torn by some impatient hand On the other hand, 
the print is folded face out, it can be identified with- 
ut any unfolding and with no need of marks on the 
ick, if it is originally folded in the proper manner. As 
ractically all drawings, tracings and, consequently, blue- 
rints have their titles, numbers or other identifying 
eatures in the lower right-hand corner, the blue-prints 
re all folded ‘‘face out’’ as many times as is necessary 
o reduce their sizes to approximately the size of ordi- 
iry letter paper, 8% x 11 ins. In so folding, care is 
iken to leave the title corner as one of the two final 
xposed faces. The title, number and characters, as 
vell as the scale, date, names or initials of draftsman, 
hecker, tracer and all other identifying information is 
ways before the user without any unfolding. 
\s our blue-prints are now all folded to approximately 
ter size, with all necessary information on the sur- 
e, it is possible to utilize the modern office system 
vertical letter filing, with all the convenient drawers, 
ibinets and transfer cases, besides the various guide 
irds and systems of indexing which have proven so 
iseful and accessible in the up-to-date office letter file. 
This saves the expense, trouble and delay of having a 
blue-print filing cabinet made to order, as vertical letter 
ile equipment is standard the world over and can be 
btained at any ostationers Besides, such a modern 
ibinet is far more compact in the small rooms of large 
ffice buildings, in the small fireproof vault, or the 
mall temporary offices of contractors or engineers in the 
ield. 
The blueprints can be filed either according to serial 
umber with a card-index of subjects, alphabetically ar- 
inged and cross indexed, or they may be filed accord- 
ng to subjects, with a card index for numbers; or, if it 
s warranted, a double card index could be used giving 
yn one set of cards the titles and on the other the sub- 
ects. The system is thus capable of unlimited expan- 
ion and yet so clear that it is possible for any one to 
vate any desired print with only a vague description 
‘ the same, which after all is what is really desired 
f such a blue-print filing system. 
Warren H. McBryde. 
Pinole, Cal., March 16, 1910. 
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The Failure of the Pugh Fork Arch Bridge. 
Sir: In the National Bridge Co.’s reply to my criti- 
sm of the Edinburg arch bridge in your issue of April 
1, 1910, p. 468, is the statement, ‘‘If the arches had 
en built of stone with no reinforcement, as shown in 
ig. 1, failure would have resulted.”’ This means 
iat the structure was not meant to act as a series 
simple arches, even for dead load, but as a 
/mbination of arches and cantilevers, the forces being 
rbitrarily located by the designer. 
In Fig. 1 of their reply (p. 469), they take the load 
om crown to pier on each arch applied at its center 
gravity and combine this with the pier weight. To 
d the ‘‘resultant,’’ the center of gravity of these three 
eights is found and their sum applied at this point. 
hus the half-arches are taken as cantilevers. Suppose 


this were tried on a single span. The ‘resultan would 
be a load equal to that carried by the arch, plus the 
abutment weight, applied away out, say one-third of the 
span away from the abutment. They have ignored th 
horizontal forces, the thrusts of the arches at the crown 
of each These thrusts are applied at different eleva 
tions. If taken into account and given their proper 
values, the true resultant will be found to be located 
practically at the center of the pier. 

The fact is ignored that the shorter arch with 
the higher rise and practically the same load per foot 
will of necessity have a thrust less in amount than the 
other, depending upon the squares of the spans and in- 
versely as the rises. They continue to use the differ- 
ence between the elevation of crown and higher spring- 
ing as the rise of the short span. This is arbitrary and 
contrary to fact. If they had used this rise and for 
the span a distance double that to the high point as 
the effectual span they would be about right, and as this 








effectual span is about 9 ft. less than the 75 ft. their 
resulting thrust would be in close agreement with mine. 

If a horizontal arch is raised at one end, the vertical 
ordinates of the curve remaining the same, the horizon- 
tal thrust remains exactly the same, and the vertical 
reactions on the two supports will equal the load be- 
tween each respective support and the high or horizon- 
tal point of the arch. This 


Double-Disk, Parallel-Seat, Water, Gate Valve 
with Special Device to Prevent Sticking. 


The gate valve illustrated herewith, which is 
of the double-disk, parallel-seat type, is so dé 
signed that when the valve is being opened one 
disk starts to rise slightly before the other. It 
is claimed that this makes it impossible for the 


valve to stick under any circumstances 

The illustration shows a valve with a _ sta 
tionary stem. The two disks are of cast-iron 
exactly alike and interchangeable On the back 
of each disk are cast raised portions which form 
pockets to hold the wedging mechanism and the 
square collar on the lower end of the stem-nut. 
The shape of the raised portions is clearly sown 
in the half-tone. The half-tone shows the backs 
of the two disks side by side, with the wedging 
mechanism and stem-nut in position iinst 
the disk at the right When the two disks ars 
Placed together back to back in their operating 
position, the raised ribs form pockets for the 
stem-nut and wedges. The disks are held in 








is true even when the arch 
is brought to a position that 
makes it horizontal on one 
support. But it is seen that 
the vertical load on _ the 
high support is less and less 
as that support is made 
higher and higher. Thus the 
stability of the high pier 
is diminished by dropping the 
springing at the abutment, 
because the vertical load is 
less. This is just the case 
in the side arch of this 
bridge. 

In their Fig. 2 (p. 46% 
they show the arch thrusts 
intersecting in the pier a few 
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inches to the right of the 
center of the pier. Then 
they show the resultant of 


Valve Assembled. 


Wedges, Wedge-Hooks and Stem-Nut. 





these two thrusts a large dis- 
tance to the right of their 
intersection, a peculiar ex- 
ample of the resolution of 
forces. 

In their Fig. 3 they de- 
flect the line of thrust of the 
75-ft. arch as far down at 
the crown and as far up at 
the springing as possible and 
the reverse with the 90-ft. 
arch, and still the intersec- 
tion is almost within the pier. 
Also the resultant force on 
the pier cuts about at the 
edge of the middle third 
What about provision for 
live load? 

My calculations showing 5.,- 
OOO lbs. of a fiber stress 
in the concrete are on the 

















assumption that the other 
parts of the structure are 
doing only their proper duty 
In many forms of construc- 
tion, if one part is weak the 
other parts, by taking more than their share of the 
Stress, will relieve the weak part and cause its stress 
to be less than that calculated for it in the normal dis- 
tribution. Proper design, however, is accomplished by 
making each part capable of taking its share of the 
stress, so that one part will not be overstressed to re- 
lieve another. 

The same reasoning applies to the case of the pier which 
I stated could take 10,000 Ibs. of horizontal force, and 
which they point out sustained a force of 40,000 lbs 
for a while There must of course be a factor of 
safety, and a pier which could safely take a force of 
10,000 Ibs. would be expected to take several times 
that amount before failure, especially when aided by 
some bending strength in the arch and its spandrel. In 
spite of what they say about my error in stating that 
the pier is good for 10,000 Ibs. of the horizontal com- 
ponent of the resultant force they show by their Fig. 3 
that the pier will be just safe under a force of 67,900 
Ibs. in a direction that gives just about 10,000 Ibs. as 
a horizontal component, Yours truly, 

Archy. 
Pittsburg, Pa., April 26, 1910. 
—————“4 2 > 

A REINFORCED-CONCRETE STAND-PIPE is to be 
built at Westerly, R. I., by the Aberthaw Construction 
Co., of Boston, Mass. fhe stand-pipe will be 40 ft. 
inside diameter and will have a height of about 100 ft. 





Valve Disks with Stem-Nut. Wedges in Position in One Disk. 
DOUBLE-DISK GATE VALVE WITH SPECIAL DEVICE TO PREVENT 


STICKING. 


position when lifted above their 
guiding walls of the valve body. 


seats by the 


The wedges have equal angles on both wedg- 
ing faces and are interchangeable They are 
made of bronze and therefore will not rust to 
the disks. They are held in position and brought 
into operation by the cast-iron wedge-hooks. 
The shape of the hooks is evident from the ac- 
companying illustration They hook over the 
thick upper end of the wedge seats on the disks 
and each hook has a laterally projecting lobe 
which serves as a stirrup to support the base of 
the wedge. The lobes extend downward below 
the bottom edge of the disks so that they come 
into contact with the bottom of the valve body, 
when the valve is being closed, just before the 
disks reach their lowest position. As the disks 
descend further, the lobes of the hooks push up 
on the bases of the wedges and the wedging 
action moves the disks squarely against their 
seats. 

The stem-nut is of bronze. Its square collar 
engages the slot at the top edges on the backs 
of the valve disks so that the disks are carried 
along with the nut as it is traversed by the stem. 
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The lower edge of this 


collar is made even on 
the two sides so that both disks when closing 
are brought down evenly together The upper 
edge of the collar, on the other hand, is mad 
With a step higher on the side engaging one 
disk than on the other. When the nut rises to 
open the valve, the high side reaches the top of 
its disk slot ahead of the low side and thus one 
disk is raised the first fraction of an inch before 
the other disk starts This, it is claimed, im 
proves upon the action of other double-disk 


valves and eliminates 
Valves of 
Valve 


the 


all possibility of ‘sticking. 
the Kennedy 
Elmira, N. Y., under 
“Newtype,”’ are to be used to 
requirements of the Water 
Ohio. 


this 


type, 
Manufacturing Co., 


made Dy 
trade name of 
supply this year’s 


Department of the 


city of Cleveland, 


= +> > 


Walter Craig Kerr. 
The Walter C President of 
Westinghouse, Church, Kerr & Co., occurred May 


death of Kerr, 


S at Rochester, Minn. Mr. Kerr went to Roches- 
ter about two months ago for treatment from 
Drs. Charles and William Mayo. An operation 
for cancer was found to be imperative and, al- 


though the operation was apparently successful, 


complications developed which caused his death 


Up to the time of his going to Rochester, Mr 
Kerr was actively engaged in the business of his 
company. 

He was born at St. Peter, Minn., Nov. 8, 1S58, 
the son of a Presbyterian clergyman, and re 


education in 
He 


his 
birthplace. 


ceived 
of his 
engineering as 
that 
graduating in the class of 


early the publie schools 
upon 
profession and 
subject at Cornell 
IS7?. 


decided mechanical 


his took up the 
course in University, 


After his gradu- 


ation, he remained at Sibley College as an in- 
structor and later became an assistant professor 
The organization of Westinghouse, Church, Keri 
& Co. was effected in 1884, and from the first Mr 
Kerr was one of the officers of that firm. Much 
of the credit for the growth and success of the 
company of which he was so long President is 
due to his forceful character and genius for 


organization. 


Mr. Kerr was at one time Vice-Pres'dent of 
the Westinghouse Machine Co., and at the time 
of his death was a director of the Electric 
Properties Co. He was a member of the Ameri- 
ean Society of Mechanical Engineers, the Cana- 
dian Society of Civil Engineers and the Frank- 
lin Institute and an Associate of the American 
Institute of Electrical Engineers. He held mem- 


bership, too, in the Engineers’ Club of New York 


City, the New York Railroad Club and several 
others Since 1890 he had been a trustee of 
Cornell University. 

Mr. Kerr's residence for the past 14 years was 





at Dongan Hills, Staten Island. He had many 
interests apart from his business activities and 
revealed in his conversation a remarkable fund 


of general information and an intimate knowl- 
edge of a number of special subjects. Amongz 
his many avocational pursuits were yachting. 
the collection of precious stones, biological stu 


dies and the study of 
of educational 


plans for the improvement 


methods. 


He was married in 1884 to Miss Lucy Lyon, of 
Ithaca, N. Y., who was with him at the time of 
his death. His son and three daughters also 
survive The funeral service will be conducted 


from the residence at Dongan Hills. 








THE BUSH TYPE OF TRAINSHED invented by Lin- 
yin Bush, M. Am. Soc. C. E., and in use at the Ho- 
boken terminal of the Delaware, Lackawanna & Western 
R. R., is the subject of a patent recently issued to Mr 
A. L. Moorshead, Asso M. Am. Soc. C. E., of Jersey 


City, NN: J 
Moorshead 


Erie R. R Mr 
trainshed which 


Resident Engineer of the 


has designed a is claimed to 


be an improvement over that in use at the Lackawanna 
It resembles the Bush shed in having a succession of 
low roofs, each covering a single platform and the tracks 


and also in having longitudinal 
slots over the center of each track, formed in reinforced 
through which smoke and escape 
It differs, however, in having the columns which support 


the roof 5 


idjacent on either side, 


oncrete, steam can 
laced between the tracks instead of in the cen: 
The invention is covered by a pat- 
1910, No, 953,633. 


ter of the platforms 
ent issued March 29, 


Stipulations Between the United States and 
the Passaic Valley Sewerage Commis- 
sion Regarding the Discharge of 
Sewage into New York Bay. 


As many of our readers know, the Passaic Val- 


ley Sewerage Commission, potentially repre- 


senting Paterson, Passaic, Montclair, some of 
the Oranges, Newark and other communities in 
the lower drainage area of the Passaic River, 


adopted plans some years ago for a trunk sewer 
and for final disposal The plans in- 
cluded a indefinite for 
sedimentation works on the 
to Newark Bay, from which 
Was t pumped beneath Newark 
Peninsula 


works of 


somewhat scheme screen- 


ing and meadows 
the 


say 


adjacent 
effluent 
and the 


works 
» be 


sayonne to a system of deep 


submerged multiple outlets not far from. the 
Statue of Liberty, in New York Harbor. Before 
construction was begun, the State of New York 


brought suit to prevent the discharge of sewage 
into the bay, under the proposed plan, and the 
United subsequently joined in the suit. 
Before the suit had proceeded far the parties in 
interest joined 


States 


in an effort at a compromise.* 
The compromise was effected after a long series 
f negotiations. It took the 


form of a 


“stipu- 





i. xenneiicn. 


(From Photo by Davis & Eickemeyer.) 


lation and contract’’ between the Passaic Valley 
Sewerage Commission and the United States, 
under which the United States agreed to with- 
draw from its intervention in the suit brought 
by the State of New York, on condition that the 
Commission agreed to build sewage treatment 
works of a certain kind and capacity, and to 


operate the works so as to produce certain re- 


sults, all to the satisfaction of representatives of 


the United States. The New Jersey legislature 
passed an act, a few weeks ago, enabling the 
Commission to enter into the agreement. It is 


understood that the agreement has been signed 
by both parties. It is also understood that the 
State of New York will drop its suit against the 
Commission and the State of New Jersey. 


*In connection with this effort Col. W. M. Black, Chief 
Engineer Officer, Department of the East (Army Build- 
ing, New York City) made two reports on- the proposed 
discharge of the Passaic district sewage into New York 
Harbor. These reports, which were abstracted at length 
in our issue of Oct. 21, 1909, reviewed the whole ques- 
tion of harbor pollution, the relation of both the Passaic 
and Bronx valley sewer outlets thereto, the then status 
of sewage treatment (as understood by Col. Black), and 
concluded with recommendations as to the conditions 
which should be met by the Passaic Valley Sewerage 
Commission as to the character of the sewage effluent dis- 
charged into the harbor. It may be added that in our 
issue of Dec. 17, 1908, we published a report of a hear- 
ing before the New York Harbor Line Board on the ap- 
plication of the Commission for a permit from the 
Secretary of War to construct works beneath Newark and 
New York bays for the disposal of the sewage in ques- 
tion. The substance of the report of the Harbor Line 
Board was given in our issue of Oct, 21, 1909, already 
mentioned. 


Through the courtesy of Mr. John Gibson, Cler 
of the Passaic Valley 
Newark, N. J., we 


Sewerage Commissior 


are able to present a copy 


the ‘“‘stipulation and contract,” as follows: 
Whereas, the Solicitor General of the United State 

acting for the Attorney General of the United State 

and this board and the attorneys for this board 


and Robert H. McCarter, Esq., representing the Attorne 
General of this State, with the engineers of this board 


have had under advisement the making of a stipulatio 
and contract with the United States, upon the maki: 
of which the United States will withdraw from the su 
now pending in the U. S. Supreme Court between tl! 
People of the State of New York, the United Stat 


State of New 
Commissioners, DL: 


and the 


Sewerage 


Intervenor, 
and the 
fendants; 


Complainants, Jerse 


Passaic Valley 
and 

Whereas, in order to effect a settlement of the sa 
litigation with the United States, it is important tha 
such stipulation shall receive the approval of this board 
and that this board be authorized by act of the 
lature to sign such stipulation; 

Therefore be it Resolved, That this board approve « 
the following stipulation and agreement, and when au 
thorized by legislative act, will enter into the said stipu 
lation and agreement with the United States: 


Leg 


First: The Passaic Valley Sewerage Commissioner 
agree with the United States that the sewer system t 
which the suit relates shall be constructed, maintains 


and operated if at all, in accordance with the followin 
requirements: 

(a) Upon the line of the trunk sewer which it 
posed shall be constructed, and at a point at or near the 
pumping station to be located on the Newark meadow 
near the Newark Bay, it is stipulated and agreed that th: 
sewage, waste and other matter passing through the said 
trunk sewer shall first pass through coarse 
remove therefrom all large floating ’ matter, 
passing through such sereens shall 
a grit basin or basins the heavy matter 
shall be taken out as far as practicable, 
basin or basins the se and other 
through mechanical 
openings of not over 0.4-in. 

(b) As the sewage comes from the fine screens, it shal 
also pass through sedimentation basins. The sewage after 
passing through said grit and said 
mechanical sereens shall the sedimentation 
or settling tanks, consisting of a number of units, eac] 
approximately 225 ft. long and 15 ft. Each tank 
will have a normal capacity of not than 1,250,000 
gals., making an aggregate tank capacity sufficient 
meet the requirements as stated herein. The tank ca 
pacity shall always be such as to provide a detention 


is pro 


screens to 
and 
throug! 
therei: 
from whi 
matter shall pas 
screens having cle 


aft 
coarse 


where 


pass 


wage 


self-cleansing 





basin self-cleansing 


enter basins 
deep. 


less 


period of not less than one hour at the maximum raté 
of flow of the sewage and a detention period of th 
daily average flow of such sewage for not less than 1! 
hours. The mean lineal velocities through said tanks 
shall not be over 0.5-in. per sec. for average flow, and 
0.75-in. per sec. for the maximum flow. In addition 

and in connection with these basins scum boards shal 


be provided to retain the floating matter, and proper and 
adequate devices shall be used to remove the 
seum and deposits from the settling basins. 

(c) The sewage and waste thus screened and settled 
then to flow into a pump well, whence it is to be pumped 
under pressure through a tunnel to a point in the New 
York Bay near Robbins Reef Light, at which point it 
agreed that the matter passing through the said tunne! 
shall be dispersed into the waters of the New York Bay 


retained 


through a series of outlets discharging 40 ft. or mor: 
beneath the surface of the water at mean low tide 
From the end of the tunnel connections shall be mad 


with four or more discharge pipes extending across th: 
current, spaced about 100 ft. apart, laid in trenches o1 
the bottom of the Bay, and of a size decreasing in diam 
eter from about 6 ft. to 2 ft. On the top of these dis 
charge pipes will be a not than 150 tee 
of a diameter not exceeding 1 ft. spaced approximately 
10 ft. apart. On each of these vertical tees shall be 
placed outlets arranged to discharge horizontally acros 
the tidal current, and the extent of the dispersion area 
used for this system of outlet pipes shall cover at leas 
3.5 acres of the bottom of the bay. : 

Second: The Passaic Valley Sewerage Commissioner 
further agree with the United States that in the opera 
tion of said sewer system at all times the following re 
sults shall be secured, either through 
the requirements of the immediately 
graphs, or through requisite lawful 
ments, viz.: 

(1) There will be absence in 
visible suspended particles 
Valley sewage. 

(2) There will be absence of deposits objectionable t 
the Secretary of War of the United States in the New 
York Bay coming from the Passaic Valley sewage. 

(3) There will be absence in the New York Bay an 
its vicinity of odors due to the putrefaction of 
matters contained in the Passaic Valley 
discharged. 


series of less 


compliance with 
preceding 


additional 


para 
arrange 


the New York Bay o 


coming from the Passai 


organ 


sewage thu 
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(4) There will be a practical absence on the surface of 
sew York Bay of any grease or color due to the 
scharge of the Passaic Valley sewage at the dispersion 
rea or elsewhere. 
(5) There will be no injury to the public health which 
ll be occasioned by the discharge from the said sewer 
to the Bay of New York in the manner proposed and 
» public or private nuisance will be created thereby. 
(6) The absence of injurious effect from said sewage 
scharge, upon the property of the United States situ- 
ted in the Harbor of New York. 
(7) The absence of reduction in the dissolved oxygen 
mtents of the waters of New York Bay, resulting from 
he discharge of Passaic Valley sewage, to such an extent 
s to interfere with major fish life. 
Third: The said Passaic Valley Sewerage Commission- 
rs further agree with the United States that so long 
said sewer system, or any part thereof, is operated 
he United States shall have, through such representa- 
ves ag may be designated by the Secretary of War at 
ny time for such purpose, full opportunity to inspect 
he condition and working of the sewer system, with a 
ew to determining whether this contract is being in 
l respects performed, and that the said Passaic Valley 
sewerage Commissioners will render such expert or other 
issistance as the United States may desire in the course 
ind in aid of such inspection and determination. 
Fourth: The United States agrees with the Passaic 
Valley Sewerage Commissioners that forthwith upon the 
filing of this agreement, properly executed, in the office 
of the Clerk of the Supreme Court as a stipulation of 
he parties in the suit, it will discontinue its interven- 
on in the above entitled suit and will cause its petition 
intervention to be dismissed without prejudice, and 
will not again intervene in said suic. 
Fifth: The United States and the Passaic Valley Sew- 
rage Commissioners mutually agree that this contract 
hall not become effective in any part, except the next 
succeeding divisions, unless or until all such permits as 
would be requisite under the statutes of the United 
States for the construction, maintenance or operation of 
iid sewer system without this contract are actually 
btained from the United States, or unless or urtil such 
permits are made conditional upon compliance at all times 
with all the terms and requirements of the divisions of 
this contract numbered First and Second, whether, or 
1ot such permits contain other terms or conditions. 
Sixth: The Passaic Valley Sewerage Commissioners 
iereby consent that full compliance at all times with 
the terms and requirements of the First and Second 


livisions or this contract be made express conditions of 
iny permits issued by or on the part of the United 
States for construction, maintenance or operation of said 
ewer system, and agree with the United States that 
this contract shall establish such consent before all of- 
ficers of the United States. 

Seventh: It is agreed between the United States and 
the Passaic Valley Sewerage Commissioners that this 
ontract shall bind and also shall inure to the benefit 
f the successors of the latter. 

So far as the lawsuit in question is concerned 
t appears that the Commission may now proceed 
with the construction of the proposed trunk 
sewer and disposal works It may be added 
that under the New Jersey statutes it is left to 
the various municipalities in the Passaic Valley 
Sewerage District to decide whether or not they 
vill make use of the trunk sewer and disposal 
works. Most of the communities, through their 
‘ity councils, have decided to do so 





Second National Conference on City Planning 
and the Problems of Congestion. 


That a considerable number of thoughtful men 
have at last awakened to the need of giving 
areful consideration to city planning with an 
ye to facility of the movement of foot and 
vehicular passengers and of goods, and with due 
regard to sanitation and the general fitness of 
the city plan to the needs of city dwellers, was 
hown by the conference on city planning and 
lied subjects, held at Rochester, N. Y., May 2 
o 4. It is true that the proceedings showed 
he subject to be in a rather nebulous state, so 
ar as those present were concerned, but this 
vas partly due to the attempt to consider city 
Janning and congestion of population in the 
ime conference. Quite wisely, it seems, “con- 
restion” will be dropped from the title of the 
onferences in the future and it may be expected 
hat hereafter that subject will take a relatively 
ncidental part in the proceedings, instead of 
eing made coordinate with city planning. 

It would be difficult to characterize the mem- 
ership of the conference. Nearly all present 
yere unquestionably devoting themselves to the 


betterment of cities and city living. Aside from 
those primarily interested in improvement of the 
social and living conditions of city dwellers, the 
membership of the conference was divided be- 
tween landscape architects and civil engineers, 
with the former perhaps predominant in num- 
bers but the latter equally active in the de- 
liberations on the floor. 

As chairman of the executive committee Mr. 
FE. L. Ford, M. Am. Soe. C. E., City Engineer of 
Hartford, Conn., played a leading part in the 
conference. He was seconded by Mr. Frederick 
Law Olmsted, Landscape Architect, Cambridge, 
Mass. A reading of an outline of the proceed- 
ings, which follows, will show that a number of 
prominent engineers took an active part in the 
conference. It will also show that city plan 
ning, as conceived by those in attendance, puts 
questions of esthetics second instead of first 
For the most part, as Mr. Olmsted well expressed 
it, art is realized in city planning through the 
functional fitness of every element of the city 
plan and the proper correlation of each element 
to the whole rather than through the mere addi- 
tion of ornamentation. This, of course, does not 
mean that direct and conscious art efforts are 
out of place, but that they should come naturally 
rather than by artifice. 

After the formalities incident to opening a 
convention had been gone through with, the seri- 
ous work of the conference was begun by a gen- 
eral introductory address delivered by Mr. Fred- 
erick Law Olmsted, of Cambridge, Mass. The 
problem of city planning consists largely, Mr. 
Olmsted said, in controlling and harmonizing 
many complex factors of city life. Among these 
problems are: (1) Circulation, which includes 
streets, railways and waterways; (2) spaces de- 
voted to all other public purposes, including 
parks; (35) the control of private lands. 

It is strange that until recently, both at home 
and abroad, only proprietary interests have been 
considered in city planning, leaving the interests 
and convenience of the public quite secondary. 
The gridiron plan and fixed street widths regard- 
less of the character and uses of the streets 
have been quite generally adhered to. There is 
need for considering the city plan as a whole, 
from the greatest railway system to the smallest 
alley. This will not be done until all the parties 
in interest get together and agree on sites for 
buildings and institutions, each in relation to the 
whole. 

Ass to private lands, the shape and size of lots 
is governed by the street plan of the city. Meth- 
ods and rates of taxation also have a great effect 
on the control of private lands. Beyond these 
things, the chief public control of private lands 
comes through the police power. What this 
power is depends largely on public opinion, 
which is constantly shifting. Building codes 
first relate, as a rule, to structural features; 
later, to sanitary. Plumbing regulations will 
probably be simplified, while those relating to 
light and air are likely to become more rigid 
An examination of the building laws of 35 cities 
shows great divergencies as to air and light re 
quirements, and entire absence of rules on the 
subject in some cities. It is probable that build- 
ing regulations by zones or districts will become 
more common 

In conclusion, Mr. Olmsted remarked that he 
had said nothing as yet about beauty. This is 
best considered in city planning, as in the old 
sailing ship, as an outcome of the developments 
of all lines in accordance with fitness for the 
purpose to be served. 


The Causes of Congestion of Population. 

A whole day was devoted to city congestion, 
half to the causes and half to the remedies. All 
through the day there was clash of opinion as to 
what constitutes congestion and the extent to 
which it exists in American cities. 

The discussion of causes of congestion was 
opened by Mr. Benj. C. Marsh, Secretary of the 
Committee on Congestion of Population in New 
York City. There was no doubt in his mind as 
to either the fact or the cause of congestion 
The causes, in his opinion, are first of all the 
high cost of land, and next low wages. The 


massing together of factory and office buildings 


results in bringing together masses of people who 
must be housed neat by, on account f long 
hours of labor and lack of transportation 

ties. Then, too, the prevailing system of mu 
nicipal taxation causes congestion, because land 


and accumulated wealth escape taxes and th 
burden falls on the rent payer. Faul 
tions as to the percentage of lot areas that may 
be built upon and as to the height of building 


combined with inadequate enforcement of ich 
regulations as exist, are further causes of con 
gestion. 

Land values, Mr. Marsh stated, are congestion 
capitalized. Why, he asked, should the ma fa 
turer and the consumer be called on to pay w 
that include an eternal profit to land specu 
lators? 

Congestion as it exists in Chicago, Boston and 
Philadelphia, was set forth by different speaker 


Mr. Geo. E. Hooker, Secretary of City Club of 
Chicago, said that congestion in Chic 





ro Was 
chiefly associated with occupation and transpor 
tation. There is an enormous concentration of 
industry, more or less classified, in the mile or 
two of “downtown” Chicago. Proprietors of in 
dividual buildings have provided quick, free ver- 
tical transportation, but there has been a lack 
of unified provision for horizontal movement of 
population. The recent partnership of the city 
ind street railway companies tends to perpet- 
uate the lack of transit facilities. The ulti- 
mate cause of congestion in Chicago is lack of 
a city plan. 

Mr. Edward T. Hartman, of Boston, defined 
overcrowding as @ provision of less than 500 cu 
ft. of air space per occupant of a house, and 
congestion as so large a number of rooms on a 
given area as to make proper air and light im- 
possible. City transportation lines are over 
crowded and poorly ventilated. Factories and 
transportation lines are not properly correlated 

Relief for Congestion of Population. 

Mr. Grosvenor Atterbury, of New York City, 
explained the difference between concentration of 
population, which is inevitable, and congestion, 
which should be avoided. He thought land might 
properly be utilized up to its “safe load limit,” 
which latter should be controlled by good city 
planning, by scientific housing and by proper 
legal control of house occupancy. Decentraliza 
tion of population may be aided by regulation, by 
education, by adeauate transportation facilities 
by proper factory legislation and by providing 
means for intensive “garden farming.” 

Mr. Lawrence Veiller, Director National Hous 
ing Association, New York City, seemed disposed 
to take exception to some part of the remarks 
of nearly every previous speaker, but he did 
with little cause for offense. In the first place, 
he doubted whether anyone in the room knew 
what congestion is, its cause or its remedy It 
is, however, a complex of industrial,- social 
economic and sanitary conditions. No city in 
the United States to-day, outside New York and 
Boston, is congested. 

Concentration is inevitable in cities. They can 
not spread out into the suburbs. It is simply a 
question of how high up population can go with 
safety. It is perfectly possible to house 3,000 
persons per acre without evil effect. It is not 
narrow width but rather extreme depth of lots 
that is dangerous. Turn the 25 x 100-ft. lot 
around so as to give 100 ft. frontage and 25 ft 
depth and you have houses only two rooms deep, 
with light and air for each set of rooms. Make 
the streets as wide as the height of such houses 
and air and light will be ample. 

There being expressed from the floor a desire 
for something more definite in the way of what 
constitutes congestion, Mr. Veiller said he could do 
no better than to define congestion as an undue 
concentration of population on land, but Mr 
Atterbury went a little further and offered as 
a tentative answer, “any excess of population 
above that consistent with sanitary living.” 

Mr. Milton D. Morrill, an architect of Washing- 
ton, D. C., presented a paper on “Inexpensivé 
Homes of Reinforced Concrete.” The paper 
dealt wholly with personal experience and plans. 


Mr. Morrill described what he termed detached 









































































































































































































568 ENGINEERING NEWS. Vol. 63. No. 19. 
7 

‘‘box-like” houses, made by the aid of standard Without the necessity of transferring from a Chief of the Bureau of Surveys, constitute 

forms consisting of steel plates clamped together. steam to an electric line. board which controls the extensions of streets 

Sinks, mantels, laundry tubs, garbage closets, Speaking broadly of the whole question, the The initiative rests with Councils, but the Boar 


ete., are molded in 


ind in 


Walls 6 ins. thick 
concrete has been placed 
per cu. yd. One or more of 
built and others are more 
The 
but no 


eoncrete 
these 


$4.65 


are used, 
at a cost of 
these houses have been 
estimated 
definite state- 
made. 


less definitely under way. 


it $200 


cost is 
to $300 per room, 
size of 
“Municipal T 


ment as to rooms was 


axation, Town and 
Fred- 
gist of the 

land for 
proper 
that 
and 


instead of 


Planning 
paper by Mr 
‘leveland, O. The 


Housing’ was the title of a 
Howe, of ¢ 
that 


purposes is 


eric C. 
paper was the prohibitive price of 
the 
housing, 
ilthful 
tax 


building real obstacle to 
ind all 


city; 


‘ity building, 
the he 
remedy is to 


parking 
and beautiful 
land 
In other words, tax 


makes for 
that the values 


buildings and improvements. 


the unearned increment and money enough for 
all municipal expenses will be forthcoming while 
at the same time land values will fall and land 
»wners and speculators will speedily compete 


with each other in erecting buildings to meet the 
needs of all. German cities are rapidly adopting 
this plan with marked success. 

Papers on “The Proper Distribution of Fac- 
tories,” by Edward E. Pratt, New York School of 
Philanthropy; on ‘Villages for Workingmen,” by 
Warren H. Manning, Boston: and on “The Co- 
partnership Principle,” of town building, by 
Robert A. Pope, New York City, completed the 
very full 


ifternoon program. 


The Circulation of Passengers and Freight 
in Relation to the City Plan. 
population” 
the final 
the more 


Having given the “congestion of 
the 


conference 


element of conference sessions, 
the 
specific general topie of city 

STREET WIDTHS AND 
VISIONS.—Mr. Nolen, 


two 
devoted to 
planning. 

THEIR 
of Cambridge, 


day of was 
SUBDI 


John Mass., 


urged the importance of giving more attention 
to the street plans of cities, particularly since 
when a street is once established it is very diffi- 


cult to change it. More variety in street widths 


is needed and more discretion in apportioning 
the widths between roadways, walks and grass 
or other planting strips. In the new plan for 


Chicago [wholly unofficial as yet.—Ed.] main 
streets range from 120 to 180 ft. in width and 
provision is made for diagonals. German cities 
show many examples of wide streets, and no 
hard and fast rules as to either widths or sub- 
divisions of widths; nor is symmetry always 


sought. 

Washington St., Boston, has a roadway only 30 
ft. from which there are two 
street much other traffic 
This is a notable 
contrast, 
small town of 


curb to curb, on 


railway tracks and as 
as can find a place for itself. 
lack of city planning. In 
ago the relatively 
Brookline, Mass., widened Beacon St. from 50 to 
150 ft., for a distance of two miles, at a cost of 
$600,000, of which the town paid $400,000. Within 


short 


example of 


some years 


six years property values within a 


distance of the widened street increased by a 
total of $4,500,000. The example set by Brook- 
line was subsequently followed, as regards the 
same street, by Boston at one end and other 


towns at the other end. 


In discussion, Mr, F. C. Howe, of Cleveland, 


stated that German cities lessen the burden of 
street improvements by distributing the assess- 
ments over a long period. He also said that 
street-service pipes are placed beneath the side- 
walks, to the manifest advantage of the pave- 
ments. Mr. M. N. Baker, of New York City, 


called attention to the difficulty of securing good 
pavements for streets and maintaining the pave- 
after are laid much 
cheaper, and may well be where 
street widths are beyond traffic needs. 
RAILROADS.— Mr. R. Wadsworth, M. Am. 
Soc. C. E., Consulting Metropolitan 
discussed 
the city 
traf 
workingman 


ments they Grass is 


substituted 


Geo 
Engineer 
Improvement Commission, soston, 
as affecting the 
plan, particular suburban 
fic and freight delivery. The 
should preferably be taken to and from his work 


railroads framework of 


laying stress on 


local 


present 
minal 


unsatisfactory condition of railway ter- 
is due to the fact that they are 
the outcome of individual, rival development in- 


Stead of a centralized and unified development in 


facilities 


the interests of the public as a whole. With a 
few notable exceptions, all the transportation 
and terminal experts are in the service of the 
railways There should be an _ official public 
body with full jurisdiction over these matters. 


Preferably, each should be 


by its own expert. 


railway represented 


A member of the conference remarked that 
heretofore the demand for public ownership of 
railways has come from the rural districts, 
through a desire to control rates, but hereafter 
a similar demand is likely to arise from cities, 


in order that 
consideration. 


public interests may be given due 


RAPID TRANSIT AND THE HOUSING 
PROBLEM.—Mr. Henry C. Wright, of New York 
City, presented an interesting estimate of the 
cost of a rapid transit subway in New York 
City, designed to take workingmen from the 
down-town districts to less crowded parts of 
the city—assuming for his purpose that they 
would be willing to go. It appeared from his 
figures that such a line would not pay, unless 
capital charges could be reduced by assessing a 


part of the cost on land occupied by the travel 
ing public served. The short haul fares would 


help out some, but as trunk lines below 59th St. 


increase these fares will decrease, relatively 
The ideal plan would be to locate factories in 
the outlying districts and house the workers 


close by, but aside from the difficulties of getting 
the workers to live outside the crowded parts of 
the city there are serious questions of freight and 
express charges for the manufacturer and ques 
tions of business advantage through being located 
in the main part of the city. 

Mr. Wright reduction of ‘service 
costs by an extension of the existing combination 
of suburban traffic with the through passenger 
and freight service of the steam railways, and 
the adoption of some means of putting the com- 


suggested a 


muter on the steam roads within walking dis- 
tance of his shop or office. In discussing the 
paper some approved and others questioned 


It was suggested that the root of the 
difficulty is the immense terminals required by 
the and that electrification and 
loop lines would be a more likely solution of the 


this plan. 


steam railways, 


problem. 

PLANNING UNDEVELOPED 
—-A well put and well 
subject was presented by Mr. Nelson P. Lewis, 
M. Am. E., Chief Engineer of the Board 
of Estimate and Apportionment, New York City. 
The paper is reprinted elsewhere in this issue. 
Some prefatory remarks, not included in the for- 
mal paper, may be given here. Mr. Lewis stated 
that the city he represented presents a horrible 
example of how not to make a city plan. He 
added that there is no possibility of a city plan 
for New York under existing conditions, for each 
borough president of the five 
preme in his bailiwick and is in rivalry 


CITY AREAS. 
received paper on this 


Soc. C. 


boroughs is su 
with the 
other borough presidents, and really carrying out 
old village ideas. This prevents unified action. 

Mr. John Nolen felt that it is exasperating 
and humiliating that a city official with such 
good ideas on planning as had been expressed in 
the paper by Mr. Lewis should be impotent to 
carry them out. Another speaker suggested 
county control of street extensions into outlying 
districts certain to become parts of the city. 
Mr. Ihlder, of Grand Rapids, said that under the 


new home-rule constitution of Michigan cities 
in that state are given control of street exten- 
sions for a distance of two miles outside their 


limits. 


Mr. Geo. S. Wenster, M. Am. Soc. C. E., Chief 
of the Bureau of Surveys of Philadelphia, told 
how that city had controlled street extensions 


for the past 55 years. The city and county are 
coextensive, and are divided into 14 districts, 
each with a surveyor. These men, with the 


of Surveys lays out all main arteries. Intermé 
diate streets are largely at the will of property 
Owners, but the Board has 
these also. 


some control ove: 


Some Problems of Legal and Administrative 
Procedure Affecting the City Plan. 

EXCESS CONDEMNATION PROCEEDINGS 
AND PUBLIC USE.—The plan common to many\ 
European cities of taking by condemnation mor 
land than is for public purposes and 
subsequently selling the excess at a profit that 
helps to pay for the land finally retained was 
discussed in relation to American conditions by 
Mr. Andrew W. Crawford, Assistant City Solici 
tor of Philadelphia. Mr, Crawford was of thé 
opirfion that any such excess taking for the mer: 


necessary 


Purpose of saving the city money would be 
against the Constitution of the United States 
since such taking would not be for public us: 
and could not be by “due process of law.” But 


if the excess taking were for such a purpose as 
preserving or protecting parks or parkways by 
means of restrictions placed on the excess prop- 
erty when resold, then it might perhaps be up 
held by the courts. There is no doubt but what 
a city could take an easement, instead of pur. 
fee simple, in order to prevent th: 
billboards, an undue height of build- 
s, or the emission of dense smoke to the detri- 
ment of an adjacent park or parkway. 

THE PROBLEM OF EXTENDING THE CITY 
PLAN.—This subject, with particular referenc: 
to Baltimore, was presented by Major Joseph W 
Shirley, Chief Engineer Baltimore 
Survey, Baltimore, Md. 
making inquiry he 


chasing in 
erection of 


Topographica! 
The author said that on 
was greatly surprised to find 


that scarcely any American cities have contro! 
over the extension of their street systems 
Washington, Philadelphia and one or two other 


cities have such control. Most cities replied that 
they had no street plan whatever. 

In 1888 Baltimore added 17 sq. mi. to its area 
and appointed a Topographical Commission to 
map this as well as the original area of the city 
The map has proved invaluable. 
ng the map attention was paid to 
tensions in the annexed area. The plans of va 
rious engineers were considered, and one of these 
was adopted. It would have been better had a 
landscape architect been called in to pass on the 


After complet 


street ex- 


rival plans, but that was not done. Still, any 
plan at all is better than no plan. 

Although it is against the law to erect a 
building in the bed of a street laid out on the 


extension plan, or to open a street that does not 
conform with the plan, yet both have been done 
and the courts refuse to prevent it. Possibly the 
city authorities may get the better of persons 
doing this by refusing water extensions, etc. In 
Philadelphia, the city controls the situation, be 
cause it can and does refuse to give lines and 
grades to builders unless the latter conform to 
the street layout. An act of the Massachusetts 
legislature [applicable to Boston, only?] prohib 
its the laying of water mains in streets not con- 
forming with the street system. 

Mr. N. P. Lewis said, in discussing the paper 
just read, that the New York courts have held 
that a man may use his property as he chooses; 
so any property-owner may build on land not 
actually dedicated’ to the public, regardless of 
city street extension plans. As a consequence, 
‘house planting’ has become a pleasant and 
profitable occupation. A man will erect a build- 
ing partly within the area of a street extension 
site. When the city proceeds to open the street 
the building must be condemned. After the city 
has paid the owner heavy damages for the build 
ing and acquired ownership of it, the city adver 
tises it for sale. The original owner thereupon 
buys it for $5 or $10, moves it back onto the lot 
or else shifts to another unopened but laid-out 
street to repeat the blackmailing process. 

Mr. Crawford said that in Philadelphia if any 
one builds a house in the bed of a laid-out street 
he can get no damages for the building when the 
street is opened. A speaker from Chicago said 
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hat no one could register lot and street layouts 
nless approved by the city map department. 
THE COMMISSION ON THE CITY PLAN OF 
1ARTFORD, CONN.—Mr. F. L. Ford, a member 

the commission just named, described its or 
anization and powers. The city is governed 

y a mayvr and a two-chambered council, and 
here are in addition numerous bi-partisan ad- 
iinistrative boards. A number of these have to 
io with streets and other parts of the city plan. 
tecently a commission on the city plan was cre- 
ited by legislative enactment. It is composed of 
he mayor, the presidents of the street and park 
smimissions, the superintendent of parks (added 
n 1909), the city engineer, two citizens appoint- 
i by the mayor, and one member each from the 
wo branches of the city council, appointed by 
he respective branches. All questions regarding 
he location of streets and parks go to this com- 
uission, and other matters may be referred to it 
by the city council. The commission may pre- 
pare city plans as it sees fit, and may employ 
xperts for the purpose. The city of Hartford, 
through the commission or otherwise, is given 
powers of condemnation of more land than is 
ieeded for public improvements and of selling 
the excess (‘excess condemnation’). The engi- 
neering department is now preparing plans for 
street extensions to cover all the outlying dis- 
tricts of the city. An ordinance now in force re- 
juires that all property subdivisions must be ap- 
proved by the commission before they can be- 
me legally effective. Carrere & Hastings, New 
York City, have been engaged as consulting 
landscape architects to the commission. 

THE ENGLISH TOWN PLANNING ACT OF 
1400.—An outline of the provisions of this act 
was given by Mr. Flavel Shurtleff, of Boston. 
{Some features of the act were described, with 
editorial comment, in Eng. News for March 17, 
1910.) The bill empowers the Local Government 
Board to authorize local authorities to prepare 
town-planning schemes for areas yet to be built 
upon or to adopt plans proposed by land owners, 
but in either case the plans must be approved 
by the central board named, Proper “sanitary 
conditions, amenity and convenience” by .means 
ff land and street development with a mind to 
the needs of the future are the grand objects of 
the bill. If local bodies neglect to carry out the 
objects of the bill the Local Government Board 
may call on them to act. 

OTHER PAPERS.—A number of other papers 
on the lengthy program were read by title, only. 
Organization and Future Plans. 

The executive committee, of which Mr. F. L. 
Ford, Am. Soc. C. E., City Engineer of Hartford, 
is chairman, reported a plan for future organ- 
ization and scope of work through Mr. Ford. The 
opinion was expressed that the ideas of those 
who had taken part in the conference were not 
yet sufficiently crystallized to warrant formal 
statement; also that it was unwise to add to the 
number of societies devoted to city affairs, par- 
ticularly as the membership of a city planning 
society, if one were formed, would be composed 
of individuals attached to the various existing 
societies. It was, therefore, recommended that 
the work of the past two years be continued by 
means of conferences. This recommendation 
was adopted. It was agreed to be the sense of 
the meeting that the name of the conference be 
hanged from Annual Conference on City Plan- 
ning and Congestion of Population to American 
Conference on City Planning. It may be added 
that Mr. Flavel Shurtleff, 19 Congress St., Bos- 
ton, is Secretary of the executive committee. 








LOW-PRESSURE STEAM TURBINES for air compres- 
sion are described by J. W. Sheperdson, of the Cambria 
Steel Co., in ‘‘The Engineering Magazine’’ The low- 
pressure turbine is driven by the exhaust steam from an 
wrdinary steam-driven air-compressor in its passage to a 
ondenser. On the same shaft with the turbine is a 
multi-stage blower, or air-compressor, similar to those 
lescribed in Engineering News of Jan. 20, 1910. This 
ompressor delivers air under moderate pressure to the 
iir-intake pipe of the steam-driven reciprocating com- 
pressor, and the air passes through cooling coils on its 
way, so that the heat of the preliminary compression is 
absorbed. 


. . tt 
-The Planning of Undeveloped City Areas.” 
By NELSON P. LEWIS,; M. Am. Soc. C. E. 

In all cities the world over the older portions have 
grown from small beginnings, and the street plan which 
has been the result of this growth has been largely the 
result of chance, with an entire lack of appreciation of 
the essentials of a city plan, and with a failure to fore- 
see the future growth of the city. 

It occasionally happens that a city is created upon a 
site deliberately chosen for a particular purpose, such 
as the seat of government, as in the case of our National 
Capital at Washington, or as a manufacturing city, 
devoted to one particular industry, as Gary, Ind., the 
new city established by the U. S. Steel Corporation on 
the shores of Lake Michigan. In such cases an oppor- 
tunity is offered to create a plan which will be pe- 
culiarly adapted to the special development which has 
been in mind from the start. There are a few other in- 
stances in this country where the future possibilities of 
cities appear to have been realized when they were 
first laid out, and where admirable and dignified plans 
have been made. Indianapolis and Detroit might be 
mentioned as such examples. 

THE STREET PLAN OF NEW YORK CITY.—In New 
York City the commission created in 1807 to prepare a 
street plan for Manhattan Island failed entirely to an- 
ticipate the future growth of the city. This commission 
appeared to believe that the chief traffic of the city 
would be across the island from the North River to the 
East River. In order to accommodate this traffic, east 
and west streets were laid out at a width of 60 ft., with 
only 200 ft. intervening, while the north and south 
avenues, although given a more generous width, were 
placed from 700 to 90U ft. apart. Except for Canal St., 
from Broadway to the Hudson River, and Broadway, 
north of Madison Sq., which followed an existing high- 
way, this plan provided no diagonal streets of any im- 
portance south of 110th St. Probably it was believed 
that owing to the peculiar shape of Manhattan Island, 
with its great length and relatively small width, diago- 
nal streets furnishing direct routes from one section 
to another would not be needed. We must give this 
commission credit for courage in planning more than 
a century ago a system of streets extending to 155th St. 
They were believed by their contemporaries to be vision- 
ary in the extreme in assuming that there would ever 
be any use for these streets on the upper part of the 
island We cannot, however, credit them with having 
sufficient foresight to enable them to anticipate the 
marvelous development which was to take place on 
Manhattan Island and the other territory surrounding 
New York Harbor. The city having grown with great 
rapidity and the erection of very tall buildings having 
been made possible by steel frame construction, and 
the values of real estate having become enormous, it is 
now impracticable to correct mistakes or supply omis- 
sions in this original plan within reasonable limits of 
expenditure. 

A characteristic feature of most American cities is the 
(ack of important diagonal streets leading to some defi- 
nite point of interest. These diagonals need not be 
long, or if they are they need not be straight for their 
en.ire distance, but different sections of them should 
as a rule be free from deflections, and where deflections 
do occur in their alinement, there should be an ap- 
parent reason for each such change in direction, which 
should also occur wherever possible at a point where 
other streets intersect, so that there shall be a series 
of foci, or poinis of interest, throughout the city. This 
is the charm of Washington and of Paris. One may 
follow any one of the numerous diagonal streets in either 
of these capitals and be quite sure of reaching some 
point of interest. A city plan which lacks these char- 
acteristics almost necessarily lacks proper sites for pub- 
lic or other important buildings or monuments. While, 
as already stated, it is often impossible to correct mis- 

takes of planning within practicable limits of expense, 
there are few cities where conditions cannot be greatly 
improved without an expenditure which will fail ulti- 
mately to justify itself. 

In most American cities whose growth has been con- 
spicuous it will be found that additions have from time 
to time been made by extension of the city limits or by 
consolidation with other cities. Frequently these addi- 
tions have already been exploited by the suburban de- 
velopers streets have been laid out and certain improve- 
ments have been made. They are often so limited in 
area that it is difficult to do anything but extend the 
already established city plan over them or accept 
the street lines which may have been adopted by the 
village or town authorities or fixed by the real-estate 
developer. It occasionally happens, as in the case of 
New York, that an extension of the city limits will in- 
clude large areas where there are a number of centers 
of population, and that these centers are disconnected 
and could be absorbed in a larger city plan without 


*A paper read at the Conference on City Planning, held 
at Rochester, N. Y., May 2-4, 1910. 

¢Chief Engineer, Board of Estimate and Apportion- 
ment, New York City. 


serious detriment to the latter. Areas of this kind con 
tiguous to a large city are almost invariably traversed 
by highways which have been established for many 
years and which follow natural lines of traffic. hese 
old roads are the logical routes for transportation lines, 
such as electric railroads, and they could, and it would 
be safe to say they should, be made the controlling fea- 





tures of the city plan. They are generally of the ordi- 
nary country road width, that is, three or four rods, and 
occasionally only two rods This width will be totally 
inadequate to the important part which they should play 
in the ultimate city plan, but they are usually allowed 
to remain until they have been so built up as to make 
a widening very expensive. 

In making a plan for the annexed territory it will be 
found that in most cases the street system of the older 
city is extended over the new addition, or the rude 
street plans of the several villages nd towns which 
have been absorbed by the greater city are prolonged 


until the different layouts meet in a confusion of unr 


re- 
lated street lines without system or symmetry. Then, 
in order to make the plans fit together, it is likely that 
a street will be laid out upon which they can abut, but 
which has no other reason for its existence In other 
words, the plan of the annexed territory is the result 
of an attempt to enlarge and expand the old city plan 
or those of the existing centers of population, with no 
effort to study the problem as a whole or to grasp the 
possibilit 
great city. 

What, then, is the logical method of procedure? Do 
we first need an accurate topographical map of the en- 


tire area? 





of the territory as an integral part of a 





This involves a large expenditure of time and 
money which, in the judgment of the writer, could be 
expended to better advantage. Let us assume that the 
unmapped areas are extensive, as in the case of those 
which were added to the City of New York at the time 
of consolidation. The first thing which it is necessary 


ty 





to do is to be able to determine the relative position of 
the different paris of the new territory and the different 
existing highways with respect to the remaining por- 
tions. This can only be done by a triangulation, which 
will establish points whose precise relative positions will! 
be known, these points being, say, not less than 2,000 

or more than 5,000 ft. apart. It will then be possi 
ble to proceed with our mapping and planning in widely 
separaied sections of the new territory with a positive 
knowledge of the relation of the street lines which we 
will establish in one section to those which we are to 
lay down in another 

OLD ROADS AS MAIN STREETS.—The next thing 
which will demand our attention is the system of ex 
isting roads. There was, and is, a good reason for 
these roads. Their grades may be excessive in some 
places, but it is probable that their alinement has been 
sacrificed for easy grades at the time when they were 
laid out, when improved roads were almost unknown and 
heavily laden vehicles were obliged to avoid excessive 
grades. These roads should form the skeleton of our 
future street system In many cas 





it will be neces- 
sary to straighten them, and in all cases to widen them, 
but wherever possible the new lines should be paralle! 
with the old ones, so that the old roads may become 
a part of the new street with as little disturbance as 
possible and without sacrificing the trees 

What width shall we give to these old roads which 
are to become the principal arteries of our city? In the 
writer’s judgment they should in most cases be not 
less than 100 ft. in width, and in some instances even 
wider. It is unnecessary for us at this time to deter- 
mine the subdivision of the streets which are to exceed 
100 ft. in width, but if the old road was fortunate 
enough to have good shade trees, the original highway 
can probably be preserved for pleasure driving, while 
another section can be reserved for railroad tracks, and, 
perhaps, still another for automobiles, with adequate 
sidewalk spaces. Such an arrangement for the separa- 
tion of different kinds of traffic will require a total 
width of about 150 ft. or even more. 

These old roads which we are making the basis of our 
city plan may have been nearly parallel with each other 
or they. may have been approximately radial, while the 
cross connections may have been infrequent or unim- 
proved, but these cross connections will be a necessary 
feature of the final city Plan which we have in view. 
They must therefore be carefully considered. They 


should be straight between the parallel or radial high- 


ways wherever possible and should join them at points 
where there are deflections, At these intersections 





can well be an enlargement of the street area, creating 
plazas or spaces which will be available for a fountain, 
a monumer 





t, or some other decorative feature. 

As soon as this system can be determined, the property 
required for the new streets, which we might, perhaps, 
call boulevards, should be acquired. The cost of this 
acquisition could properly be assessed upon the entire 
territory which will be developed by it, as the benefit 
will not be merely local, but their establishment will 
be the first step toward the development of the entire 
suburban area. If the whole system of arterial streets 
could be acquired under a single condemnation proceed- 
ing, it would be most advantageous. 
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OT rOoOO MUCH UNIFORMITY AND SYSTEM o provid irge park areas, and yet parks of consider- forms of apparatus connected with the preparation of th¢ 
hese controlling streets shall have been definitely ab Le ity be exceedingly desirable as playgrounds milk or cream for sale have been tested and the pro 
4 . cess approved by the Board of Health. 
leterm 1, we need not worry about the details of nd place ‘ r itio or thos living in the most 
the spices between them Our city plan i eented n the older parts of the city, especially The resolutions just quoted contain certai 
a ‘ Whether it would be advantageous to have if they are so located as to be easily reached by existing specifications to which apparatus must conforn 
he intervening spaces treated in a uniform or conven- or prospective transportation lines It may be deemed in order to carry out the heating of milk in a 
onal manner, is questionable. It is doubtful whether a unwise, or even foolish, to assume that parks will be way which will entitle the product to the use ot 
i in is even desirable Is Washington more ultimately needed in the particular localities which we the term ‘“‘pasteurization,’’ and furthermore thi 
1 han P simply because its great system of have selected. Th ity may not grow in the direction Board of Health declines to permit milk to b 
vards perimposed upon a rectangular street and along the lines which we have assumed, but, while , sim . 
ysten To o1 who is studying the city merely as a it mut be admitted that the manner in which any city heated in any other way. rhe resolutions of th 
s mig eem desirable, but the interest of the will develop and expand cannot be predicted with any Board plainly assume that apparatus exists by 
is not in the map; it is in the stree legree o uracy, it is not unlikely that this expansion which the temperature and duration of the heat 
, and might be preferable to allow thes will follow the lines of least resistance, and if encour- ing of milk can be accurately controlled and 
variou ibdivisions to develop along lines of least is given by a judicious selection of park areas automatically regulated and recorded. These 
without exercising too much control over connected by adequate roadways, and if the controlling resolutions, in a word, mark official recognition 
hem In fact, if the treatment of these different sec- features of our street system are laid out along the lines 
ions varies, a more pleasing result may be attained already indicated, the future development is almost cer- 
H wher he topography suggests it, a serpentine tain to follow these lines, and the result will be a city | 
ystem o treets may be laid out; there, a generous plan which will appear logical and reazonable, rather 
i 1 of lo with space for gardens and ornamental! than a mere accident. (L___j} 
inting, may be provided; here, again, we may find a MINOR PUBLIC BUILDINGS.—In a territory such as 1 
0 rower streets compactly built up with we have been considering it may be useless to speak of 
ided cour ind with small houses fronting upon a the grouping of public buildings, for the important mu- | 
plot of grass or shrubbery. Agreeable surprises nicipal centers will have already been established and | 
may await us in strolling through these various sec- will not be moved. There are, however, minor public 
s, while a short walk in any direction will bring us buildings, such as schools, libraries, public baths and | . 
o one Oo system of thoroughfares where the traffic, comfort stations, police stations and fire houses, for waaacinac 
e business and the amusements of the great city will which provision must be made, and it would be most 
found. If one of these sections takes on a AVE desirable to set aside here and there what might be 
iaracter, the neighboring districts will be stimulated to termed ‘‘municipal blocks,’ upon which buildings of , 
ind establish a character of their own this kind could re grouped in : very effective manner. Fig. 1. Old-Styte bie dageeasliadllaaae 
If we attempt to establish a uniform cut and dried Our park areas and our “municipal blocks” should b¢ Pasteurization. 
idard for all parts of a grea ity, it is more than acquired at as early a date as possible. It is often very . . 
kely that we will find that we have “leveled down Aiwa te pactity « oubile expentitnne is alte 08 of the process which has come to be known as 
ward In all large cities the individual is likely to be actual needs when so many demands are being made for the Holding Method of Milk Pasteurization. 
e neighborhood feel is unable to survive. I urgent municipal improvements in the older portions of The advent of this heating method has been 
requently held that this neighborhood feeling is an the city, but a little foresight in this respect would un- unheralded and up to this time its origin has 
vidence of provincialism, that it is inconsistent with doubtedly save many times the sums which will inevi- been obscure and the results of its work have 
oe een Se eee ee ee wearer theta —_ tably be required to correct mistakes owing to lack of been unrecorded. The process is one, however, 
small own This may be true if we leave the oa = a foresight in making provision for what is sure to be which for the first time puts the pasteurization 
whole » develop as an unrelated group of neigh- required some day. The writer knows of no instance » wis Bea F as mares bake de . 
horhood comprehensive plan cannot be evolved by dt: Ces. hittatiation. tak -seubdien of 4. ile GaGa of milk in large quantities on a scientific footing 





association or a group of them 
a plan needs a hand 
tral authority which will be in large degree regardless 
mportant interests. But, the general 
hed by a of thoroughfares 
outlined, the writer believes that a 


The creation of such strong and a 
scheme 
such as 


local 


establi 


sysiem 


great degree 


has been 





of latitude should be allowed the neighborhoods and the 
individual developers, so long as the street lines and 
they wish to establish are not inconsistent with 
‘onvenience, with an abundance of light and air, 
a rational and economical drainage system, and 

with good sanitary conditions 
PARKS AND PLAYGROUNDS.—No reference has yet 


heer 
heen 


made to a system of parks and playgrounds, and the 


place which such a system should have in the city plan 


This omission was intentional, as the writer does not be 








lieve that a park system should be a mere incident in 
the plan of a city. The policy of most of our cities, 
ind with few exceptions this policy is especially notable 
in New York, has been to defer the selection of park 
tes until the necessity for park areas has become ap- 
parent, or until the public demand for them has become 


so strong that it cannot be ignored Meanwhile, the 
is likely to have been covered by a sys- 


of which must be obliterated when 


entire city plan 


tem of streets, many 


the parks are finally laid out. It is scarcely necessary 
ito say that the adoption of a street plan has resulted 
in the conversion of acreage property into city lots with 


a great increase in value. This value may be to a large 
extent speculative rather than real, but it is a value 
which will be reflected in the amount which the city 
must pay in the acquisition of the property. 

It must be admitted that parks are a necessary part 
of any city plan, and that, therefore, they should be 
given a conspicuous place in designing a city street 

tem The writer, however, is disposed to go some- 






further and to 
the park 


maintain that instead of adapting 
system to the street system, the former should 


to a considerable extent control the latter. In other 
words, one of the first subjects which should receive 


serious consideration in the preliminary study of a city 
that of available park-sites. If there is a par- 


ticular bit of woodland, an elevation with a command- 


plan is 


ing outlook, or 














even a piece of low-lying land traversed 

a stream, which have not yet been cut up into build- 
they can be most advantageously set aside at 

as future parks. These reservations should be 

seattered over the entire area so that there will ulti- 
mately be some open space within convenient walking 
e of every resident of the city. These parks 
should be onnected by adequate roadways, not neces- 
1rily straight or even of uniform width, but con- 
tracted where the topography would involve expensive 
onstruction and again expanded to include a_ small 
area which might ultimately become a most attractive 
ea of our park and parkway system. As we are 
lealing with a territory which is at the present time 


and 
characteristic 


detached houses 
feature, it 


uburban where are likely to be 


always a will not be necessary 


has been outlined, but it appears to be so reasonable and 


logical that it is a matter of surprise that the problem 





of making a city p has never been undertaken in this 
manner. 

It is not submitted as a rule to be followed in city 
planning, but as a suggestion which may be thought 
worthy of serious consideration and discussion, in the 


hope that it may be of some Slight 


who are confronted with a problem of 


assistance to those 
this nature. 








The Holding Method of Milk Pasteurization. 


By CHARLES E. NORTH.* 
The 


move 


design of 
the 


scale, as is 


apparatus to 
heat to 
now being done 
supply of a 
presents 
The accompanying 
evolution of what is known as 
Method of Milk Pasteurization, 
a brief description of the 
apparatus for a 
the the 

results with it 

with those 
momentary 


apply and to 
milk ona 
for 
number of 

interesting 


re- 
pasteurize large 

portions of the 
important 


the 


milk cities, 
some problems to 


brief 


engi- 
account of the 
the Holding 
accompanied by 


neer. 


used 
and of 
obtained 
as compared 


now 
purpose, 


from or com- 
mercial evaporation, 
interest some of 
readers of 
News. 


may 
the 
Engineering Pi 








In order that the de- 


mands on pasteurizing ap- Heater 


paratus now being made 
by boards of health and 
by sanitarians may the 


better be understood I 
quote certain 


passed 


resolutions 

by the Depart- 
ment of Health of the City of 
8, 1909, as follows: 


New York 6n Dec 


(1) Only such milk or cream ghall be regarded as pas- 
teurized as has been subjected to a process in which the 


temperature and exposure conform to one of the fol- 
lowing: s° F. for three minutes; 155° F. for five 
minutes; F. for ten minutes; 148° F. for 15 min- 





for 18 minutes, and 149° F. for 25 minutes. 


utes; 145° F 

(2) On and after March 1, 1910, milk or cream which 
has been heated in any degree will not be permitted to 
be sold in New York City unless the heating conforms 
with the requirements of the Department of Health for 
the pasteurization of milk or cream. 


(8) All forms of apparatus used in the pasteurization 
of milk or cream shal] be automatic and shall be 
equipped with automatic temperature and time-regulating 
and recording devices. Applications for permits to pas- 
teurize milk or cream will not be received until all 

*30 Church St., New York City. 





and makes it possible 
to adhere to scientific 


authorities to 


for milk dealer 
and for health 
standards. Th 
process means so much for the purification of in- 
fected milk supplies of cities that in the opinion 
of the writer it is well worthy of the attention 
of physicians, sanitarians and those in charge of 
public health. 

The question whether pasteurization is a proper 
remedy for infected city milk supplies is ‘being 
settled in the affirmative. Without entering into 
a discussion of the importance of sanitary meas- 
ures at the sources of milk production it is suffi- 
cient to say that the majority of sanitarians are 
coming to recognize that the public health can 
be best protected by the immediate pasteurization 
of the larger part of municipal milk supplies. It 
iS necessary, therefore, to consider by what 
method pasteurization of such large quantities of 
milk can be accomplished. Theoretically, it 
seems a simple thing to heat milk to the proper 


the large 
standards 


establish such 
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FIG. 2. CONTINUOUS HEATER AND COOLER, WITH HOLDING TANK 
INTERPOSED, FOR MILK PASTEURIZATION. 


(The ordinary continuous or commercial pasteurizer lacks the holding tank.) 


for a_ sufficient 
infectious 


temperature length of time to 
destroy any bacteria which it may 
contain. Practically, there are many serious diffi- 
culties to be milk 
is commonly heated in glass flasks, placed in 
half an hour or more, and 
operation is repeated on three successive 
until the milk is rendered sterile. In the 
household, milk in large glass bottles or in small 
infant feeding bottles can be pasteurized by 
immersing them in hot water, and several con- 
venient forms of apparatus are in for this 
purpose. In the infant milk depots which have 
been established a considerable number of the 


overcome. In the laboratory, 


steam sterilizers for 
the 


days, 


use 
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all infant feeding bottles containing milk, are 
iced in large steam chests or sterilizers which 
re slowly heated up to the required tempera- 
re and slowly cooled down. These methods are 
‘tally inadequate, however, for use in the pas 
urization of large quantities of milk. The 
iysical obstructions incident to the use of glass 

tiles, steam boxes, hot-water tanks, and the 
itermittent and interrupted steps of the oper- 
tion as conducted on a small scale, make it en- 
rely impossible by such methods to pasteurize 
rge quantities of milk and complete the oper- 
tion during the few hours available before the 
irly delivery demanded by milk consumers. It 

not an uncommon thing for a single dealer in 
ties to handle from 50,000 to over 150,000 quarts 

bottled milk between the: hours of 11 p. m 
nd 3 a. m. each day. 

The first attempt made by milk dealers to pas- 
urize their product consisted in the use of 
inks in which the milk was slowly heated in 
ilk by steam or by a hot-water jacket. The 
Potts pasteurizer (Fig. 1) is one type of such a 
nachine. It is evident that the filling and empty- 
ng of such tanks and the slow heating form an 
ntermittent process consuming much time. The 
bstruction caused by these delays resulted in 
nly a very limited use of the process. 

From 1890 to the year 1900 a large variety of 
nachines were invented for the rapid and con 
tinuous heating and cooling of milk. These ma- 
hines have been variously known as Continuous 
Pasteurizers, Instantaneous Pasteurizers, Flash 
Pasteurizers, etc By the use of pipes, cylin- 
lers and metal surfaces over which the milk 
lows in thin sheets the temperature of the milk 
in be quickly changed. All of these forms of 
ipparatus consist chiefly of two parts, namely, 
the heater and the cooler [essentially the same 
ipparatus as is shown in Fig. 2, except that 
the intermediate tank or ‘holder’ there shown 
vas not used.—Ed.]. The milk flows in a con- 
tinuous stream into the heater where it remains 
or a period of from a few seconds up to two 
ninutes and then flows rapidly onward to the 
ooler in which it is quickly cooled. It remains 
there for the same short period of time and flows 
mward into tanks or bottles. 

These rapid and continuous pasteurizers first 
gained their popularity with large milk dealers 
n this country about the year 1900. The chief 
reason for their adoption was because the treat- 
nent killed the bacteria which caused the sour- 
ng of milk and thereby stopped the heavy losses 
from souring to which the large dealers were 
subjected during the hot months. At that time, 
however, public sentiment was so strongly op- 
posed to pasteurization that the process was 
ften conducted secretly and consumers were un- 
iware that they were buying milk which had 
been so treated. Secret pasteurization was car 
ried on in Philadelphia, Newark, New York and 

number of other cities for several years, until 
the dealers, found it expedient to publish the 
facet that their product was pasteurized. I may 
tate in passing that in each instance the publi- 

ition was followed by a great increase in the 
volume of business. 

In 1906 the writer raised the question, ver- 
silly and by correspondence, among milk deal- 
rs and among the manufacturers of pastéuriz- 
ng apparatus, as to whether the machines in 
ise could be depended upon to destroy the 
tubercle bacillus. A tabulation of the work 
lone by a number of authorities showed that 
he time and temperature used by these rapid 

nd continuous machines did not correspond at 

ll with the time and temperature which labora- 

ry experiments had demonstrated to be neces- 

iry for the destruction of the tubercle bacillus. 

\ temperature of 158° F. for a period of 40 

conds was the common practice by the large 

iilk dealers, and most of the pasteurizing ma- 
hines were manufactured for the purpose of 
eating the milk in that manner. In contrast, 
ich authorities as Theobald Smith, Russel and 
iastings, and others, as the result of labora 
iry experiments, placed 140° F. for a period of 

0 minutes, as the minimum, while some authori- 
ies demanded much higher temperatures for 
eriods of time ranging from several minutes to 


one hour to destroy the tubercle bacillus. It 
was evident that an increase in temperature or 
extension of the duration of heating was neces- 
sary to insure the destruction of the infectious 
bacteria in milk, but an examination of the con- 
tinuous machines in use showed that none of 
them were mechanically arranged so that the 


duration of heating could be extended The 
temperature could not be raised to the extent 
necessary without at the same time destroying 


the properties of the milk and preventing the 
cream from rising in the glass milk bottles. The 
rising of the cream and the appearance of a 
distinct line between the milk and the cream in 
the glass bottles delivered to the milk consumer 
had become such an important commercial factor 
that for business reasons a process which would 
destroy this cream line could not be adopted by 
the large milk dealer. 

Since the temperature could not be raised 
without injury to the milk the use of lower tem- 
peratures and the extension of the duration of 
heating was the only alternative. A survey of 
the work of the various authorities as to the 
effect of temperature on the bacteria and on the 
milk itself seemed to show that if the milk 
could be heated to 150° F. for 30 minutes the 
tuberele bacillus and other species of bacteria 
causing disease commonly found in milk would 
be destroyed while the milk itself would sustain 





heater would b side-tracked and held in the 
tank in its heated condition for the length of 
time necessary to destroy the tubercle bacillus 
and other forms of pathogen bacteria com- 
monly found in milk (Fig. 2.) 

Such a process as this would be continuous 
There would be no intermission after the ap- 
paratus was once started. The milk received by 
the heater would be continuously discharged 
nto the storage tank and from there contin 
uously flow to the cooler It would not delay 
the operation of handling milk as ordinarily p 
formed by the large milk dealer, with the singl 
exception that the process of pasteurization 
would have to be commenced one-half hour 
earlier to allow the length of time necessary for 
the hot milk to remain in the storage tank 
After the storage tanks began to discharge milk, 
however, the operation would be a continuous 
one. 

Theoretically the plan seemed sound and to 
put it into operation it only remained to find a 
proper tank which could be depended upon to 
of hot milk from the 
heater, hold each particle of milk the required 
length of time, and discharge it 
the cooler. There were certain mechanical diffi- 
culties in the way of this, due to the fact that 
in the various forms of tanks designed for the 


receive a continuous flow 


continuously to 


reception of milk and other liquids, currents would 
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FIG. 3. AVERAGE COMPARATIVE BACTERIAL RESULTS PER CUBIC CENTIMETER OBTAINED 
DURING TWO YEARS WITH THE MOMENTARY AND HOLDING SYSTEMS OF MILK 


PASTEURIZATION. 


(The same scale has not been used throughout for expressing bacterial results; see text.) 


but slight if any injury, and the cream would 
continue to rise in the glass milk bottle. The 
writer therefore recommended that milk be pas- 
teurized at 150° F. for 30 minutes. 

The temperature of the machines in use could 
be readily lowered by regulating the steam and 
hot water supplying the heater. The duration 
of heating, however, could not be extended, as 
all of the machines were built for rapid flow of 
milk and had a capacity of only a few gallons 
of milk at any one time. 

The heaters of the rapid machines, however, 
could not be excelled for heating purposes as 
their design was in all types one which insured 
a thorough and almost instantaneous heating of 
every particle of milk passing through them. In 
that respect they excelled the old-style tanks in 
their ability to quickly and thoroughly apply 
heat to large quantities of milk. 

The problem, then, was not how to heat the 
milk, but how to keep it at a warm temperature 
during the required period. Obviously some sys- 
tem of storage for the heated milk was the only 
solution 

The writer suggested to the manufacturers of 
dairy apparatus and to some of the milk dealers 
that a storage tank for heated milk be added to 
the continuous pasteurizing apparatus. In a 
word, this suggestion was to combine the old 
form of tank pasteurizer with the modern rapid 
continuous machine, by interposing the tank be- 
tween the heater and the cooler of the modern 
machine so that the hot milk going from the 


be formed in spite of the use of baffles and other 
means to prevent them. Such currents would, 
of course, prevent each portion of milk from 
being heated for the same length of time 

These mechanical difficulties were entirely 
overcome by the ingenious invention of a me 
chanical engineer who produced an automati« 
holding tank for the purpose described This 
Was built in the winter of 1906, and by com- 
bining it with one of the continuous units of 
pasteurizing apparatus then in use there was 
formed the first complete apparatus for pas- 
teurizing milk by the holding method This was 
installed in a milk station of one of the large 
milk dealers in New York City in the Spring of 
1907. 

The simplicity of this plan made it difficult to 
believe that the scheme had been up to this 
time overlooked by those who for many years 
had been making a study of the heating of milk. 
Further investigation showed that the plan was 
not original with the writer but that it had been 
suggested at least twelve years previously by a 
prominent dairy expert. In the year 1895 a book 
was published by a Norwegian dairy expert, J. H 
Monrad, entitled “Pasteurization and Milk Pres- 
ervation,”’ which contained this statement 

STORAGE TANKS 

In view of the assumed necessity of keeping the milk 
or cream at a high temperature for 20 or 30 minutes i! 
it is to be sold and not manufactured, and in view also 
of the difficulties of heating all the milk in a body when 
we have to handle large quantities such as must be 
handled by milk-shipping stations, pasteurization is 
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ever to be introduced generally, I have suggested the fol- 
owing plan: 

Use any continuous heater which you find best, but in- 
stead of running the milk directly to the cooler, run it 
into a storage tank which should hold one-third of the 
hourly capacity of your heater and cooler if you desire 
to keep the milk for 20 minutes at the high temperature, 
or one-half if you want to keep it 30 minutes. 

This tank may either be built with a water space filled 
with water at 155°, or, better still, be properly insulated 
so as to hold the temperature within 5°. 


By having one partition in the tank and two attached 


to the cover, the milk is compelled to go to the bottom 
first, then up, then down, and at last up and out to the 
cooler, and | challenge bacteriologists to show any rea- 
son why this arrangement does not solve the problem 


of combining the continuous apparatus with the strictest 
bacteriological demands 


In addition to this statement the author pub- 
lished an illustration of a continuous pasteurizing 
apparatus With a storage tank containing baffles 
between the heater the 


however, 


interposed and cooler. 


This valuable suggestion, not 
sanitary experts 
and into operation by 
The only claim, there- 


fore, to have played some part in resurrecting 


was 
recognized by 
at that 


milk 


bacteriologists or 


time Was not 


writer 


put 


dealers can 


this idea from its obscurity and to have been the 


means of stimulating the mechanical engineer to 
invent an automatic tank and the milk dealer 
to put the apparatus into operation. 

The time and temperature at which the ma- 
chine was operated were, at the writer’s sug- 


150° F. for 30 


analyses were made of 


gestion, made minutes. Regular 


bacteriological the raw 


milk entering the machine and of the milk after 
treatment. This was done by taking samples of 
milk as the milk entered the machine and as it 
left it. In addition to this a set of parallel tests 
were made of milk received from the same 
sources and pasteurized by the ordinary con 
tinuous process (without the use of the storage 
tank) by which the milk was heated to a tem- 


158° F. 


These parallel 


for a period of 40 seconds. 


were conducted twice weekly 


perature of 
tests 


for a period of over two years under the writer's 


direction, and many of them were made by the 
writer personally. From among the many tests 
which have been made, some representative re- 
sults have been selected in which are fairly 


shown the efficiencies of the two methods of pas- 
Table I. ¢ the results of a 
made of samples of milk taken 
the oper- 
ated with and without the use of a storage tank. 


teurization. tains 


series of tests 


directly from continuous pasteurizer 


BACTERIAL 
HOLDING 


TABLE I.—COMPARATIVE 
FROM MOMENTARY AND 
OF PASTEURIZING MILK. 


RESULTS 
PROCESSES 


Momentary Holding 

Raw milk. process. process. 

6,000,000 14,500 2,000 

10,000,000 12,000 1,200 

1,500,000 27,500 1,600 

4,000,000 25,000 1,700 

9,000,000 37,000 1,300 

3,000,000 15,000 900 

Average.... 5,583,000 21,800 1,450 
From this table it will be seen that the pro- 
cess without the storage tank, in which the milk 
Was heated to 158° for 40 seconds, gave an aver- 


99.6%, the milk heated by 
tank in operation 


for 50 minutes showed 


age reduction of and 
the apparatus with the storage 
of 150 
a reduction of 99.99% Expressed in another 
way, by the use of the holding tank 93% of the 
remaining in the milk after treatment 
ordinary continuous process, de- 


to a temperature 


bacteria 
by the were 
stroyed. ” 


In addition to 
the machines, a 


samples taken from 
were 


the tests of 
large 
delivered to the 
bottles containing 
continuous 


number of samples 
station 
milk 


process, 


taken from milk 


from the 


cans as 
railroads, from 
pasteurized by the ordinary 
and from bottles of milk pasteurized by the ap 
tank in operation. 


paratus with the storage 
. presents a series of tests giving typical 


rable II. 


results of these examinations: 


TABLE II.—_COMPARATIVE NUMBER OF BACTERIA 

IN RAW MILK IN CANS FROM CREAMERIES, AND 

IN MILK AFTER TREATMENT BY MOMENTARY 

AND BY HOLDING PROCESSES OF TREATMENT. 
Bottles from 


Cans from momentary Bottles from 





creameries. process. holding process 
320,000 50,000 1,500 
10,000,000 35,000 1,600 
1,670,000 52,000 1,100 
940,000 30,000 4,500 
360,00 48 000 4.000 
830,000 30,000 2 400 
Average.... 2,270,000 40,833 2,518 





From this table it is evident that the bottled 
milk ready for delivery to the market, by means 
of the addition of the storage tank to the ordi- 
nary pasteurizing apparatus, contained on the 


average only 5% 
in the 

The 
produces 


which 


of the number of bacteria found 
milk pasteurized by the ordinary process. 
With which the storage tank 
results is remarkable. All of the tests 
made on these machines at 
semi-weekly intervals for a period of two years 
have for 
drawn up in 
the diagram, Fig. 3. 


regularity 


have bee n 


been averaged month. These 


form of 


each 


figures are the curves in 


In constructing the above diagram it was neces- 


sary to reduce the line of the ordinates so that 
each division in the upper part of the diagram 
represents a number of bacteria many times the 
number represented by the divisions in the lower 


part of the diagram. This was because of the 
enormous numbers found in the examinations of 
the raw milk. For instance, the distances be- 
tween the line indicating 100,000 and _ 1,000,000 
bacteria should in fact be ten times as great as 
the distance between the line at the bottom of 
the diagram and the line opposite the figure 
100,000. It is noteworthy that the raw milk de- 
livered to the pasteurizing machines remains 
above the line indicating 1,000,000 bacteria per 
ec. ec. during most of the _ period. The con- 
tinuous black line shows the number of bacteria 


contained in milk pasteurized by the ordinary 


rapid process averaged for each month of the 
test. This line shows large fluctuations and it 
will be noticed that these follow to some extent 


the fluctuations in the numbers of bacteria 
in the raw This is not the only reason for 
the fluctuations, however, as they undoubt 
edly due also to the fact that this machine was 
operated without the 
and that therefore the 
could not always be 
the same The 
part of the diagram 
of the tests made 
pasteurized by the 
ing most of the 
often averaged 


found 
milk 
are 
use of a thermo-regulator 
temperature of 
accurately 
dotted 
indicates 
during 


operation 
maintained at 
line in the 
the average of al 
each month of milk 
use of a tank. Dur- 
the number of bacteria 
10,000 and 
during a large the period the average 
was less than 5,000 per ec. ec. 


point. lower 


storage 
period 
than 
portion of 


less 


per x. 


The total number of bacteriological analyses 
made of raw milk delivered to the machines 
during the entire period was 1,344. The total 


number of bacteriological analyses made of milk 
the ordinary rapid continuous 
The total number of tests 
taken directly from the ma- 
bottled produced by the use 
of the storage tank during the entire period was 


pasteurized ‘by 
606 
samples 


process Was 


made of 
milk 


chine and of 


703. The bacteria per cubic centimeter found in 
all of the examinations of these three classes of 
milk were as follows: raw milk, 2,750,000; pas- 


teurized milk, 37,000 by the momentary and 6,000 
by the holding process of pasteurization 
other have 
analyses of various 


Bacteriologists in places made a 


number of milk from types 
of pasteurizing apparatus and some few analyses 
milk pasteurized by the 
The results of these analyses 
have in the majority of instances -been favorable 
to the efficiency of the tank. .But there 
have been some results reported in which the use 
tank seemed to be a disadvantage 


It seems to the writer that the knowledge gained 


have been made of use 


of storage tanks. 
storage 


of the storage 


test or by any small series of tests 
the 


by any single 


is necessarily subject to peculiar circum- 


stances attending the tests at the time and that 
the results are not nearly so reliable as those 
to be secured by compiling the statistics of a 
very large number of tests, taken under all cir- 
cumstances and covering a long period of time. 
The statistics covering such a long period pro- 
duce a set of averages which can be relied upon 


as giving a true indication of the efficiency of 


the process employed. 
In the 
ation of 


experiments above, 


the 


reported the oper 
the cleaning of the ap- 
and of were all performed by 
regular employees of the milk station in the 
their daily duties. Consequently, the 


not represent conditions where ex- 


machines, 
paratus bottles, 
the 
course of 

results do 


unusual precautions were observed, but 


treme or 








they represent ordinary 
as can be 
ducted milk 
know what 


working conditions suc 
maintained in 
station. It would be interesting 
results could be secured ‘by the us 
of this method when operated with extreme ca: 
and under scientific conditions. 

There is, of 


easily any well-con 


course, no question but that t} 
quality of the raw milk which is delivered to th 
machines for treatment has much to do with th 
final result. If, for instance, 
only 100,000 bacteria 
treated by this 


raw milk contain 
per c. ec. should b 
process, the final product 
contain only a few hundred bacteria. 

At the present 150,000 quart 
of bottled milk New York Cit; 
which have been pasteurized by this method 
The has been adopted in Washington 
Philadelphia, Boston, Chicago, St. Louis, 
and in cities. 


ing 


woul 


time than 


delivered in 


more 


are 


process 
Omaha 
other 
By the method described the large milk deale) 
for the first time in the history of the milk in 
dustry, is enabled to conform to any requir 
ments which may be demanded of him by healt! 
the matter 
temperature 


authorities in of time and tempera 
The can be reduced or in 


creased to any desired degree, by regulating th: 


ture. 


heater. The time can be made short or long by 
idjusting the storage tank to accommodate th: 
desired flow of milk. Milk can be pasteurized 


in unlimited quantities and just as efficiently a 
by any one of the processes in use in the labo 
ratory or in the The 
therefore, which places the pasteurization of city 
milk 


house. process is one 


supplies on a scientific basis and its use 
seems destined to play an important part in th: 


protection of communities against milk infections 
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The Legal Liabilities of Levee and Drain- 
° ° 
age Districts.* 
By J. V. WADDELL.+ 

The purpose of this paper is to describe a case which 
involves the liability of a levee district for damages 
resulting from improvements made by the district in the 
Kaskaskia River bottom. 

In 1902 the Vandalia Levee and Drainage District was 
organized in Fayette County, Illinois. The improvement 
contemplated was the building of a levee on and along 
the east bank of the Kaskaskia River, from the mouth 
of Lynn Creek, south and southwest for about 12 miles 
The upper end of the levee was to connect with a higt 
bluff and at the lower terminus, space was left between 
the levee and the bluff for the outlet of a dredge ditch 
into the river. 

The levee was built to form a continuous embankment 
from end to end, its purpose being to protect the entire 
area of land between the east side of the river and the 
east bluffs from the overflow of the river. No provision 
was made for inlets at any place. A system of dredge 
ditches was planned also, to intercept the water from the 
bluffs and from the incoming streams, carrying it to 
the lower end of the district before it could flood the 
bottom land. After considerable litigation the district 
organization was perfected, and work was started on a 
levee with a 4-ft. top, slopes 1 on 1%, and averaging 
8 ft. in height. The work was started in September, 
1904 and practically completed November, 1905. 

The river bottom along the line of the district aver- 
ages 1% to 2 miles in width, the boundary being a well- 
defined bluff line, occasionally broken up by a smal! 
creek inlet. The river itself lies nearer the west bluffs, 
leaving the greater portion of the bottom land between 
the river and the east bluffs. 

The Kaskaskia River is probably one of the most 
crooked streams in Illinois. Long bends, in oval shape, 
carry the water around for a distance of nearly a mile 


to a point only 1,000 ft. from the upper end of the 
bend. This condition cuts down the carrying capacity 
of the stream greatly, and at the first rise, the river 


breaks from its banks and floods the surrounding bottom 
lands, in times of spring floods often two miles 
in width. Before the construction of the levee, the en 
tire bottom ground east and west of the river was sub 
to overflow, no great difference in time of flooding 
being apparent upon either side. 

Within a year or so after the completion of the levee, 
complaints were heard from the landowners on the west 
side of the river to the effect that their ground was 
flooded with ordinary spring floods, deeper and 
further back than ever before. 

It should here be explained that the river overflows 
come at different times and cause different degrees of 


being 


ject 


being 


*Abstract of a paper read at the annual meeting of the 
Illinois Society of Engineers and Surveyors, at Cairo 
Ill., Jan. 26-28, 1910. 

+Civil Engineer, Vandalia, Ill. 
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damage. In the early spring a heavy overflow is ex- 
pected (from February to April). The river is apt to 
overflow both banks to a considerable depth, but as the 
rops are not yet in the ground, no great damage or loss 
results; the flood subsides, the ground becomes fit for 
cultivation and although the planting may be late, the 
fertility of the bottom soil is so great that the bottom 
rops are soon on a par with the upland crops. In June 
or July we generally have heavy rains and that is the 
time when great damage is done. The river overflows 
quickly, the corn is partly covered with water and as 
the water slowly begins to recede, the hot sun quickly 
wilts the tender corn and in a few days perhaps hun- 
dreds of acres of crops are totally lost. 

The early spring floods are apt to overflow the levee 
and inundate the land on both sides of the river. But 
the June or July floods do not usually break over the 
levee, and at such times one may see on the east side 
flourishing crops, and on the west side an unsightly 
mass of decaying vegetation. This condition brought 
about the complaints from the land owners on the west 
side, 

Suit for damages was filed in the Circuit Court of 
Fayette County in May, 1907, by the owners of a small 
tract of land. The declaration stated that the plaintiff 
owned lands lying on the west side of the river at the 
upper end of the levee, and that before the building of 
the levee the lands were not subject to overflow by 
ordinary freshets; and that since the building of the 
levee, the land was overflowed, crops were destroyed, the 
soil was washed away and the land had depreciated in 
value and had been rendered unfit for farming purposes. 

In answer to this the defendant set up, in part, that 
the drainage district is an involuntary quasi-public cor- 
poration and that as such, no action can be maintained 
against it for damages, nor can it be held responsible 
for the wrongful acts or negligence of its officers; also 
that one landowner may levee against overflow waters 
of a river and prevent the same overflowing his land, 
without being liable in damages to another landowner 
because of increasing the overflow on such other lands. 

Judgment was rendered against the plaintiffs and on 
appeal to the Appellate Court judgment was confirmed. 
Appeal was then taken to the Supreme Court, where 
the case was reversed and remanded. In the written 
opinion, the substantial question raised is whether the 
defendant is liable for the damages sustained by the 
plaintiff. It is held that if an individual owner of land, 
where the levee was built, had done the same acts as 
the defendant he would have been liable for the conse- 
quent damages. 

The placing of an obstruction in a water course lays 
one liable for resulting damages, and the principle was 
applied by the Court alike to obstructions to the natural 
flow of surface waters and to natural water courses, 
thereby placing no distinction between intermittent flow- 
ing surface waters, and water flowing continuously in a 
natural water course. Authority was cited by the Court 
to show that: 

A riparian proprietor may erect any work in order to 
prevent his land being overflowed by any change of the 
natural state of the stream and to prevent its old course 
being altered, but he has no right, for his greater con- 
venience and benefit, to build anything which in time 
of ordinary flood will throw the water on the grounds 
of another proprietor so as to overflow and injure them. 

In regard to the district being an involuntary quasi- 
public corporation and not liable to respond in dam- 
ages for any of its acts, the Court*held that there is a 
distinction between such corporations which are liable 
for the negligent acts of their agents or servants, and 
those which are not. Those which are not liable are 
mere political or civil divisions of the state, created by 
general laws, to aid in the general administration of the 
government. Those which are liable are the ones hay- 
ing privileges conferred upon them at their request, 
which privileges are a consideration for the duties im- 
posed upon them; to this latter class, the drainage dis- 
trict belongs. ’ 
While this was only a small tract of ground damaged, 
the question at issue was far reaching, and already sev- 
eral other suits have been filed, involving several hun- 
dred acres. 

The question of right and responsibility of damage be- 
ing settled, the remedy for the existing trouble Its al- 
ready being sought. Levee districts will continue to be 
organized in the river bottoms, as land capable of pro- 
lucing great crops is too valuable to let lie in disuse 
through fear of legal entanglements. The engineers, 
keeping in mind the legal rights of such districts, must 
devise such a plan that the land may be redeemed and 
lamages equitably settled or avoided at the outset. 

A newly organized levee district must either prepare 
at the beginning to pay a money consideration for the 
lands damaged, or prepare plans of improvements such 
that the overflows in crop times shall be taken care of 
without causing a greater overflow on the unprotected 
side than there would have been in a natural state, be- 
fore improvements were made. A plan suggested is that 
instead of building a continuous levee from the upper 
to the lower bluff, a head-gate should be constructed 
at the upper end of the levee, of such height and cross 
section that when the river rises to a stage where over- 


flow is imminent a large volume of water can be let 
into a dredge ditch built along the bluff line inside the 
protected area, carrying this water down to the river 
outlet below. This would afford a relief for the back 
water 

A more important matter in planning such districts {s 
to enlarge the old waterway by cutting off bends in the 
river, giving the water a chance to keep in a well de- 
fined channel, increasing the velocity of flow, and letting 
the natural process of erosion cut a channel of sufficient 
capacity to care for the flood waters. Testimony was 
brought out in the trial showing that the upper water- 
shed of the Kaskaskia River had been greatly improved 
by tiles and open ditches, probably 150 miles of such 
improvements having been made in the last five years. 
The natural result is that flood waters from above are 
brought down from 24 to 36 hours earlier than they 
were before such improvements were made, and on 
reaching the unimproved part of the river the velocity 
of flow is reduced and backwater at once floods the 
land. 

A movement has lately been started to throw the 
entire river bottom area of Fayette County into one 
organization, placing the many drainage districts which 
have already been formed under the control of one 
drainage board. When such control has been secured 
assessments will be placed on the entire area, and the 
funds used to improve the river by cutting off bends 
and deepening the channel. It is thought that in this 
way flood waters can be cared for without the need 
of levee protection, provided that enough lateral ditches 
are built, by the sub-districts, to carry the bluff water 





the clamps, steel melted by the Thermit process is run 
through the jacket, thereby heating the enclosed piece 
of the bar, and finally the tension screws which connect 
the two clamps of a set are drawn up, which upsets the 
heated part of the bar. The process has been actually 
applied to several bridges, in which non-adjustable 
counters had become slack It was even found possible 
to upset the bars enough to place them under tension 
in normal condition. [From “Zentralblatt der Bauver- 
waltung,’’ March 19, 1910.] 





A Novel Plan for Diversion of an Irrigation 
Canal from a Silt-Carrying River. 

As some of our readers are aware, Sir William 
Willeocks, the distinguished English irrigation 
engineer, has been for some time engaged in the 
planning of great works for irrigation in the val 
ley of the Euphrates River in Asia. This is a re- 
gion where, according to the best evidence, one of 
the earliest civilizations of which tradition gives 
information had its seat. It is probable that the 
people who then flourished in this region relied 
largely on irrigation works for carrying on their 
agriculture. In connection with the plans for the 
construction of irrigating canals, Sir William has 
developed a novel scheme for leading off an irri 
gation canal from a silt-carrying river in such a 
manner as to lessen the likelihood to the silting 





PLAN OF THE EUPHRATES RIVER AT THE HINDIA BARRAGES, SHOWING A SCHEME FOR 
DIVERSION OF AN IRRIGATION CANAL PROPOSED BY SIR WILLIAM WILLCOCKS. 


to the river fast enough to prevent overflow. It is a 
question whether such a plan could be carried out under 
our present drainage laws, and some new legislation may 
be needed pertaining to this particular plan of organiza- 
tion. 

The ultimate remedy is to look to the state for aid 
in improving the entire waterway of the Kaskaskia 
River. Short stretches of river improvement here and 
there will not settle the matter and it is only by com- 
mencing at the river mouth and improving the entire 
waterway, that the Kaskaskia River valley will finally 
be reclaimed. 

As ya summary of the facts in this case, we know: 
(1) that a levee and drainage district, from the fact that 
in organization it receives certain rights and privileges 
from the state, becomes a corporation which is liable 
to respond in damages for injuries received by other 
lands through improvements made by the district. (2) 
That in cases regarding obstruction of waterways, there 
is no distinction made between obstructions to continu- 
ous waterways and obstructions to intermittent surface 
waterways, and that in planning levee district improve- 
ments provision should be made either to make compen- 
sation to lands liable to damage, or to construct im- 
provements such that relief from river overflows will 
be provided for in such a way that unprotected lands will 
not suffer a greater overflow than they were subject to 
before improvements were made. 


or 


SLACK TENSION MEMBERS IN TRUSSES are tight- 
ened up in a novel way by a method brought out re- 
ently by the firm of A. Hasenkamp of Essen, Germany. 
It involves the use of Thermit for heating a short section 
of the member to white heat, and screw clamps attached 
either side of the heated section and joined by take-up 
screws for upsetting the heated part by longitudinal 
pressure In use, the clamps are first put on the mem- 
ber, 12 to 18 ins. apart, then a separable mold or jacket 
is placed around the middle part of the length between 


up of the canal He writes to us from Bagdad, 
inder date of March 21, 1910, as follows: 

I ask you kindly to publish this letter and plan in 
your paper and invite criticisms from irrigation engi- 
neers on the proposed alinement of the Hilla branch of 
the Euphrates I have omitted the locks on the plan 
so as not to confound issues. 

Artificial branches of this kind are ordinarily taken off 
from above regulators or otherwise, in the direction of 
the current of the main river. I propose the opposite 
For years I have made a close study of silt deposits in 
canals, and my observations have led me to the con- 
clusion that we engineers choke our canals with silt 
(except in cases where we have steep slopes at our dis- 
posal) because we do not imitate nature. 

All natural small branches with gentle slopes which 
do not silt up, take out of the main stream in the man- 
ner I propose for the Hilla Branch. They moreover take 
out from shoal water with the main current of the river 
on the opposite side, and with the river wider at the 
point of departure than the normal section. Of course, 
I am speaking of muddy or sandy rivers 

At the Hilla Branch we have a slope of 1-12,500 and 
a depth of water of 10 ft., while the Euphrates has the 





same slope with a depth of water of 25 ft. I propose, 


tha 


moreover, a bar across the head of the branch so 
none of the bottom water of the Euphrates will enter 
the branch. 

At the existing Hilla Branch head, a triangle of silt 
was deposited every year, which was annually removed, 
and nature has revenged herself by practically obliterat 
ing the branch with silt. The absence of a bar at the 
head has moreover resulted in a very deep narrow chan- 
nel which takes in the muddy bottom water of the Eu 


phrates. 
Thirty years ago the Hilla or Babylon branch had five 
times the water of the Hindi branch Today it hag 


barely one-tenth, and that only in flood 
Yours truly, 
W. Willcocks 





































































































































































































































































































































































































































































































































































































































































































































































om ENGINEERING NEWS. Vol. 63. No. 19. 
° Mulga mine, where a disastrous explosion occurred April TRANSATLANTIC WIRELESS TELEGRAPH service 
Hiram Snyder. 20, and hastened to Palos to conduct the work of rescue. between Glace Bay, New Foundland, and Clifden, Iré 
Hiram Snyder, who has been prominent in the On the evening of May 8, the bodies of 70 men had land, which has been interrupted since the burning © 
‘ i : _ _ been recovered and none had been found alive. the Glace Bay Station on Aug. 21, 1909 (see Engineering 
Pordand cement industry for more than 45 years, enieaieaiadiamcie News, Aug. 26, 1909, pp. 228 and 235), was resumed May 
died Sunday morning, May 8, at his residence on RAILWAY ACCIDENTS IN THE UNITED STATES dur- 7, when press despatches were transmitted. A new sta 
Madison St. in Brooklyn, N. Y., after an ing the last three months of 1909 are recorded in acci tion, with improved apparatus, has been erected in a 
illness of twelve days. The accompanying photo- dent bulletin No. 34, recently issued by the I:mters more advantageous position, it is reported, than that o 
graph, although taken about 30 years ago, is a Commerce Commission. The number of persons killed in the old station. 
fairly true likeness of Mr. Snyder as he ap train accidents was 244 and the number injured was : a — 
peared just previous to his last illness 4,149 Accidents of other kinds, including injuries to WIRELESS TRAIN DESPATCHING is reported as 
Mr. Snyder was born at Rosendale, N. Y., in employees while at work and to passengers in getting being experimented with by the Union Pacific R. R. for 
1849. and became interested in the cement in- on and off cars, bring the totals for the quarter up to lines in the storm belt of Nebraska and beyond. This 
fp ‘ ie a 1,075 killed and 21,849 injured. These figures do not system is being tried to prevent the troubles arising 
dustry while yet a young man One of his early include injuries to trespassers. from the periodic demoralization of the telegraph service 
positions was with the New York & Rosendale The number of passengers killed in train accidents —_______—_¢——____— 
Cement Co., of New York City, of which he was was 39, as compared with 56 in the preceding quarter CONCRETE BARGE AT PANAMA COMPLETED.— 
formerly Secretary and Treasurer It was this The total number of passengers killed in all classes The first of the three concrete barges to be constructed 
construction of the towers and anchorages of from falling from cars while getting on or off than from Wednesday, April 20. The barges are being built, one at 
ae “ ; fees ‘ a time, on the west bank of the Canal nearly opposite 
the Brooklyn Bridge. At the time of his death, Corozal. The completed barge draws about 3 ft. of 
Mr. Snyder was the senior member of the firm water, and when mounted with dredging pump, motor 
: SiS s r . aes . as and equipment, weighing approximately 60,000 Ibs., it 
of Hiram Snyder & Co., of New York City, and is expected that it will draw an additional 9 ins. The 
was also President of the Eclipse Lighterage & amount of reinforcing material in the 
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Building Trades Association 


prominent in several orders 


societies. 


Mr. Snyder’s widow and his two daughters, 
Miss Bertha L Snyder and Mrs Wm. H. 
Hendrickson, survive, and there are also three 
grandchildren His son-in-law, Mr. Wm. H 


Hendrickson, was his business partner, at the time 
firm of Hiram Snyder & Co. 


of his death, in the 
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AN AUTOMOBILE FIRE-ENGINE TIRE BURST May 5 


at Macon, Ga., while the engine was making a run to a 
fire The machine was wrecked and three firemen were 
killed 
= teats 

A LOADED COAL CAR RAN AWAY on a grade on the 
Seattie, Renton & Southern Electric Ry., April JU, at 
Rainier Beach, seven miles from Seattle, Wash., and 
collided with a steel passenger car which was going 
up the hill. Twenty passengers were injured, three fa- 
tally. The coal car became uncontrollable while as- 


steep grade ahead of the passenger coach 

- - _ = 2 — ——__— 
IN A STEAM MAIN BURST 
tug 


ending the 





A VALVE 
room of the 


May 7 in the 
which 
Four 


scalds 


“Cape Charles,”’ 
River 
suffered severe 


sea-going 


boiler- 
making her trial the Delaware 
killed and 
The tug was built at John H. Dialogue & Son's shipyard, 
Philadelphia, Pa., for the Philadelphia, New York & 


Norfolk R. R 


was run on 


men were four others 


es 
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PASSENGER LOCOMOTIVE ex- 

Pa., on the Pennsylvania 
from its trucks and thrown 
The engineer was killed and the 
passengers in the 





THE 
ploded 
R. R 


250 ft 


BOILER OF A 
May 6 at Pitt 
The boiler was 
from the track. 
badly injured. 
first coach were cut by flying glass 


sburg, 
torn 
Several 


fireman was 


AN EXPLOSION IN A FERTILIZER 
Pa., May 3, wrecked 





PLANT in 
buildings 


Phil 


ade!lphia, one of the and 





a fire followed which completed the destruction of the 
Pp Two men in the building were killed and 16 
others in the yard outside were injured The plant was 


he property of the M. L. Shoemaker Co., situated at 


East Venango St. and Delaware Ave Reports state 
that a 2,000-gal. tank of oil exploded 
ee —————————— 

AN EARTHQUAKE AT CARTAGO, COSTA RICA, at 
6.50 p. m., May 4, destroyed practically every building 
in the city Reports of May 9 give the number of dead 
so far recovered from the ruins as more than 1,000. 
The most substantial building in Cartago was the peace 
palace, erected at a cost of $100,000 through the gen- 


Most of 
with 


erosity of Andrew Carne 





the buildings were 
walls. The 


one or two-story structures plaster 











earth-shock at San Jose, about 15 miles from Cartago, 

was very much less violent and caused only trifling 
damage 

a ee eee eee 

A COAL MINE EXPLOSION AT PALOS, ALA., May 

», entombed about 150 miners in mine No. 3 of the Palos 

‘oal & Cok Co The explosion was a most violent 

f It me issued more than 100 ft. from the mouth 

o mine and caused the th of one man at the 

who happened to be p by at the moment 








The fan was disabled but was repaired and put in opera 
tion again witl a few hours. The state mine inspector 
and men from the l S. Geological Survey's station at 
Knoxville, Tenn., were in the district investigating the 














Hiram Snyder. 


any other one cause. The number of passengers’ lives 
lost in this way during the quarter was 50. 

The number of collisions reported was 1,745 and derail- 
ments numbered 1,461." The total number of collisions 


and derailments (3,206) is greater than in the same 





quarter of 1908, but is less by about 700 than in the 
corresponding quarter of 1907. 

A POWDER MILL EXPLOSION at Hull, Que., May 
8, killed eleven persons and injured about 20 others. 


The explosion 
General 


was caused by a fire at the plant of the 
Co. of Canada. The plant is situ- 
ated near the outskirts of Hull and on Sunday, the day 
of the explosion, was attended only by a watchman. The 
fire broke out at about 5 o’clock in the afternoon and 
attracted a crowd of spectators from a nearby baseball 


Explosives 


game, who underestimated the safe distance from which 
to watch the fire. The main magazine of the plant con- 
tained four tons of ‘‘virite’’ and was a masonry build- 
ing with walls 2 ft. thick. The explosion of the 
‘‘virite’’ demolished the building and hurled large 
rocks from its walls to a distance of many hundred 
yards A number of the spectators were struck and 


killed by flying rocks and persons in neighboring houses 
were killed by stones which fell through the roofs or 
walls In all about 30 houses were damaged and ten of 
these are reported to have been wrecked beyond hope of 
repair. It is estimated that about 59,000 windows were 
shattered by the shock of the explosion in Hull and 
Ottawa, including of heavy plate glass in the 
districts. 


many 
business 

THE PREVENTION 
trial liability 
noon of May 17 at 


-— @--—-- —— _ 
OF ACCIDENTS 
insurance is to be discussed on the after- 
the convention of the National Asso- 
ciation of Manufacturers, to be held at the Waldorf 
Astoria Hotel, New York City. The attendance of all 
manufacturers and employers of labor is requested, re- 
whether or not are members of the 


AND INDUS- 


gardless of they 
Association 
— a 2 a 

THE BATTLESHIP ‘“‘MAINE,’’ which has rested on 
the bottom of Havana Harbor, Cuba, since its sinking on 
Feb. 15, 1898, will shortly be raised. On May 4, the 
Senate passed a bill appropriating $100,000 and directing 
the raising of the wreck by the Secretary of War. ‘The 
bill had previously House President 
signed it on May 9. 


passed the and the 





construction of 
the remaining two barges will be less than in the first, 
which will materially reduce the weight in the aggregate 
One-half inch wire mesh No. 12 will be used in the 
wall construction of the other two barges, instead of 
%4-in. No. 12. The completed barge will probably be 
towed to the point where it is desired to begin opera- 
tions before the dredge pumps and other machinery are 
installed on board of it.—*‘Canal Record,’’ April 27, 1910. 
phi acacia 

THE CHAGRES RIVER WAS CLOSED AT GATUN on 
April 22-25, 1910, and the water thus dammed back 
it can above El. 10, when it 
the spillway which occupies the 
of the dam. Depending on the amount of water brought 
down by the river, elevations of 14 to 20 will be 
tained, i. e., flow-heads of 4 to 10 ft. in the spillway 
The East Diversion and the old French 


until 
will discharge through 
high ground at midlength 


rise 


ob- 


canal were closed 


nearly two years ago, by dumping of material in the 
east half of the dam. Since that time the entire flow 
has gone through the West Diversion, until the presen 


closure. Gatun Lake began its existence with this eclos- 
ure. The ‘‘Canal Record’’ of April 27 states that the 
minimum area of the lake at present will be 13.8 sq 
mi., corresponding to spillway floor level. At El. 20 the 
area is over twice as great, 29.2 sq. mi., and the stage 


of the Chagres will be affected as far as Tabernilla. 
; e = 
CEMENT PRODUCTION IN 1909.—The U. S. Geologi- 


cal Survey reports that between 61,300,000 and 62,000,- 
600 bbls. of Portland cement were made in 1909, worth 
at the mills between $52,105,000 and $52,700,000 (at 8&5 
cts. per bbl.) These figures are an increase of at least 
10,227,000 bbls., having a value of $8,557,000 over 1908 


This is an increase of about 20% in both amount and 
value. The reported selling price averaged the same 
as in 1908—about 85 cts. per bbl.—although Portland 


cement was sold during the summer of 1909 at a figure 
so low as to cause a general expectation that the aver- 
age price for the year would fall below that of 1908. By 
arrangement with the Director of The Census, and to 
avoid duplicate requests for data, the Geological Survey 
did not send out its usual inquiry forms, causing a 
delay in the compilation of the 1909 figures. The data 
given above is based on returns from about 88% of the 
manufacturers and on estimates for the rest. 

Incomplete returns have been secured from the natural 
and puzzolan cement works, but the Survey estimates 
the production of the former at 1,500,000 bbls. valued at 
$675,000, at an average price of 45 cts. per bbl. This is 
a drop from 1908 in production of 186,000 bbls. and in 
value of $159,509. The average price for 1908 appears 
to have been 49.5 cts. 

Puzzolan, on the other hand, as reported, shows a 
slight increase to 160,646 bbls. valued at $99,453. This 
is an increase in production for the year of 9,195 bbls. 
and in value of $3,985. The average price in 1909 was 
61.8 cts. compared with 68 cts. for 1908. 


a 
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UNDERGROUND TELEPHONE TRUNK LINES.—It is 
announced that the American Telephone & Telegraph 
Co., controlling the so-called Bell telephone systems 
about the country, will undertake the immediate placing 





of its trunk lines between the important centers of 
New York, Philadelphia, Baltimore and Washington 
Applications have already been made to the Maryland 


State Highways Commission for permission to lay con- 


duit along the ‘‘Philadelphia Road’’ and State Road 
No. 1, leading from Baltimore to Philadelphia and 
Washington, respectively. This change from overhead 


to underground trunks is stated to be undertaken as a 
result of experiences like that during the storm of 
March 4, 1909, when thousands of poles were broken 
down and communication between these important cities 
was completely shut off for a few days and crippled for 
weeks, 
tan ae ti 

THE BOSTON TUNNEL proposed to connect the North 
and South railway stations will 
year. The joint Board on 


not be undertaken 
Metropolitan 
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Improvements 
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ias submitted a report to the legislative committees 
vhich have been considering the tunnel project recom- 
ending that the matter be postponed for the present. 
he following is quoted from the report: 


As to the construction of a tunnel between the North 
ind South stations, conferences have been held with his 
ionor the mayor, the corporation counsel and the city 
ngineer of Boston, and with the officials, counsel and 
ngineers of the New York, New Haven & Hartford 
Railroad, the Boston & Maine and the New York Central. 
As a result of these conferences, and our further in- 
jependent considerations of the matter, it appears that 
he railroads, the mayor and the members of this board 
ire favorable to the building of a tunnel at the expense 

the railroads, but that the problem involves so many 
ynsiderations, and at this time is complicated by so 
many uncertainties, that the Board cannot now submit a 
iraft of a bill which it can recommend for passage at 
his session of the Legislature. 

While this is the conclusion of the Board, it believes 
hat an adequate bill may be prepared in time to embody 
he same in its final report to be made at the opening of 
he next session of the General Court. 
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A CITY PLANNING AND IMPROVEMENT EXHIBI- 
on will be held at Berlin, Germany, in May and June 
this year. The following subjects will be included: 





(1) Means for traffic, and traffic systems. 

(2) Parkways, boulevards, playgrounds and cemeteries. 
(3) Streets, public squares, bridges, ornamental foun- 
iins, and monuments and their suitable locations. 

(4) Historical development of large cities. 

(5) The city proper, the business section, the resi- 
jential quarters, various modes of living, and the 
janning of new streets. 

(6) Enlargement plans, suburbs, garden cities and 
workingmen’s quarters. 

(7) Creation of new cities 

(S) Literature on City Building and Planning. 
A series of 18 lectures, many of them illustrated by 
slides, will be given in connection with the exhi 


o 





antern 
ition The general secretary of the exhibition is Dr. 
Werner Hegemann, Marchstreei: No. 9, Charlottenburg 
Germany. For the foregoing information we are in 
lebted to Mr. William Paul Gerhard, of New York City, 
who is now abroad. 
e , d 

CANADIAN CANAL TRAFFIC during the year end- 
ng June 30, 1909, is summarized in the Montreal ‘‘Ga- 


tte’ as follows: 
Tons. 

RE, TRS oc oeeas-vpetadaceenuse duwnss 27,861,000 
WORE ati eetieg cd iwdcanicnnews Rete Nwecunans 2,025,000 
BE, NO Sak ws hacen ase Pe er ey errr: ee 2,410,000 
CAL. eadiweaden je tinbapeatkeeneseacateet 752,000 
ee ND. (6 ec cvcraaek op ee eee eames eee ae 79,000 
| MEE Re ere TT re 102,000 
|, A CE res Sure men wey ee ey eee ea 336,000 
ere re re ieatR tcuetleneeees 91,000 
PE ein bas eee abies ewes ee Po ea ae 59,000 


The Sault Canal, as is well known, shares with the 
anals on the United States side of the Sault the enor- 
mous ore traffic from the head of Lake Superior and the 
return traffic in coal. The Welland Canal, which passes 
vessels from Lake Erie to Lake Ontario, and the St. 
Lawrence Canals, which enable vessels going from Lake 
Ontario to tide-water at Montreal to pass around the 
various rapids of the St. Lawrence, account for the bulk 
of the canal traffic of Canada, aside from the traffic 
at the Sault. The only other two canals which have 
any considerable traffic are the Chambly Canal, through 
which vessels pass from the St. Lawrence River to Lake 
Champlain, and the Ottawa Canals around the rapids of 
the Ottawa River between the city of Ottawa and the St. 
Lawrence. It will be seen that all of the Canadian 
‘anals having considerable traffic are really short links 
n a lake or river navigation system. On inland canals, 
of which the Rideau and the Trent are examples, the 
traffic is so small that it is far from justifying the ex- 
penditure which has been made upon them. 

A STORAGE-BATTERY STREET CAR has been placed 
in trial service on the 125th St. crosstown line of the 
Third Ave. R. R., New York City. This is a part of the 
trials being made by Mr. F. W. Whitridge, Receiver of 
the company, to develop a self-contained motor vehicle 
to replace 25 old horse cars still operated by the com- 
pany. The gasoline-electric car, described in Engineer- 
ing News, Dec. 9, 1909, was the first type tried. The 
present storage-battery car is being operated for com- 
parison with the gasoline-electric which has been success- 
fully used for five months. The storage-battery car is 
lescribed at length in the ‘‘Electric Railway Journal,’ of 
April 23, from which the following figures are taken. 





The body of the new storage-battery car was formerly 
a horse car in service and with its truck weighed 7,200 
lbs. The construction of the car body has been changed 
n very few respects, aside from the addition of vesti- 
sules with folding doors and disappearing steps to permit 
/f prepayment operation. The body is 17 ft. 10 ins. over 
the corner posts and has 4-ft. platforms. It seats 26 
vassengers and, including all equipment, weighs 6 tons 
r 461 Ibs. per passenger. Owing to the haste with 
which the car was equipped, the truck was supplied with 
leavy cast-iron journals and cast-iron wheels, the latter 
weighing 235 lbs. each, but these are to be replaced by 
ast-steel parts which will weigh only one-half as much. 
‘he original horse-car brakes have been retained and 
ire giving satisfaction. 

Because of the light weight of the car and the use of 
oller bearings in the journal boxes and bal] bearings in 
he armature journals, two 5-HP. motors are required 
or operating at the schedule speed of 7 to 8 mi. per hr. 
naking eight stops per mile. In fact, the car is so light 
hat it can be easily pushed along a level track by one 
man. Eventually, this car will be operated on streets 


where the speeds will be only 6 mi. per hr. The car 
body is mounted on a truck which is made up entirely 
of commercial riveted angles. Each pedestal carries 
three helical springs and is made of 5/16-in. angle iron. 
Although the present truck is riveted only, the com- 
pany would rivet and weld any future trucks in case it 
should decide to use additional storage-battery cars. 

The batteries are of the Gould type ‘‘TH,”’ pasted de- 
sign, 29 plates per cell and 44 cells per set. At 84 volts, 
the battery has a rating of 420 amp.-hours. The batteries 
are placed under the longitudinal seats on each side. 
There are four crates of five cells each, and eight crates 
of three cells each. The battery covers are screwed 
down tightly. The battery gases are carried off by the 
natural ventilation which is afforded when the movement 
of the car sends air through a pipe on each side of the 
car. As this air passes over the batteries it drives off 
the odors and exhausts them under the step at the back 
of the car. There is said to be no odor in the car from 
the batteries. 

The motors are an automobile type and operate at 
1,200 r. p. m.,on 40 amps., S4 volts. The car wheels are 
driven from the motors through geared chains. 

It was observed from the data on a test run of the 
battery car that it could be operated for 70.176 miles on 
one charge at a schedule speed of 6.78 mi. per hr., in- 
cluding eight stops per mile. The power consumption 
per car-mile under these conditions was 0.496 KW.-hrs., 
or about 83.3 watts per ton-mile. In the service runs, 
with %.62 stops per mile, the power consumption per ton- 
mile was *) watts. The question of upkeep is still un- 
seitied. 

m = 

RECORDS OF GASOLINE-ELECTRIC STREET CAR.— 
The performance of the gasoline-electrie street car de- 
scribed in Engineering News, Dec. 9, 1909, and which 
has been in trial operation for five months on the lines 
of the Third Ave. R. R., New York City, is reported 
for March in the ‘‘Electric Railway Journal,’’ April 23 





The tabulated data is reprinted below: 
WO VONG TRIOS ccc ans i cede ciessé caccdaveieensees 12,084 
TUGROSTID GG PRONG: oxo occ cick cececcvcecncsanse 3,833 
NS SRI 55s. oes clo od eran aa anes 2,015 
Dark miles ..... Liktondhbadageadecenene ds chen 56 
SOR re eee ee eT me 
Ce Re io avadatenaeauees ales 26.5 
ig ee ee epee 
ST SEE 1 ive weesmGs waa ka ciled awe dean ‘ $7.32 
Other expenses, Fake GHOGS. ..... $30.2: 
Gasoline per revenue mile, 0.5563 gal., at 

te OCTET eT OT eT TO TC eT ORTe 6.314 cents 


Cylinder oil per revenue mile, 0.01315 gal., at 
38.50 cents 





.506 cent 








Platform expenses per revenue mile.......... 37 “cents 
Motor grease per revenue mile.............. O3868 cent 
Other expenses per revenue mile............ 1,501 cents 


354 cents 





Total expenses per revenue mile........ 


Gasoline per mile of gross miles, .5415-gal. 
GEES OUND cc edivcinaidaniecevenenesan 6.144 cents 





Cylinder oil per mile of gross mil .0128-gal. 

SE De CU os wh ta ce ces ceeeeansadcannts .493 cent 
Platform expenses per mile of gross miles... 7.462 cents 
Motor grease per mile of gross miles......... .303 cent 
Other expenses per mile of gross miles....... 1.460 cents 


Total expenses per mile of gross miles. ..15.912 cents 





Total revenue per revenue mile.............. 29.985 cents 

Total revenue per mile of gross miles........29.174 cents 

Total revenue for month of March.......... $604.20 

Total cost of operation, March............... $329.55 
a die es 


A STEEL TRUSS ROOF WAS RAISED ONE STORY 
in the German navy yard at Kiel recently, according to 
a note in ‘‘Der Eisenbau’’ of April, 1910. One of the 
smaller shop buildings of the yard was to be enlarged 
by adding a second story; this required raising the en- 
tire roof about 20 ft. The roof consisted of steel trusses 
carrying plaster board, and very careful, uniform lifting 
was necessary, both to avoid injuring the roof covering 
and to avoid damage to the steel frame. The work 
was done by erecting at each end of each truss a tim- 
ber post higher than the final height of roof, and sus- 
pending a 5-ton chain block from the top of the post to 
carry the end of the truss. A central support was also 
obtained for each truss, by blocking up on a crane 
runway which extended through the middle of the shop 
and placing two jacks on this blocking under each truss. 
Then the chain hoists and the jacks were set in motion 
simultaneously, lifting the roof in successive stages of 
1 in. Levels were taken frequently to keep a check on 
the uniformity of lifting. When the roof had been lifted 
S ft., the columns and beams of the new second floor 
were put in, and these were used for further supports 
in the remainder of the lifting. The work was com- 
pleted without accident and with no injury to the roof 
covering. 





ainsi Idina cians 

HYPOCHLORITE OR BLEACHING POWDER is be- 
ing used to treat the water-supply of Toronto, Ont 
About 42,000,000 U. S. gals. per day are being treated. 
The use of hypochlorite began on March 19, 1910, due 
to an outbreak of typhoid fever attributed to leakage of 
polluted lake water into the water-works intake. The 
hypochlorite is being introduced at what is known as 
the south tunnel shaft, a mile from the pumping sta- 
tion At this point a temporary dosing plant was in- 
stalled, consisting of ten 55-U. S. gal. barrels feeding 
through taps near their bottom into a shallow V- 
shaped galvanized trough. This trough in turn dis- 
charges into a constant-head pail having a pipe outlet 
which can be so controlled as to give the desired rate 
of application of hypochlorite. The quantity discharged 
is 1.2 U. S. gals. in 50 secs. At the outset 4 lbs. of 
the bleach were mixed with 45 U. S. gals. of water, but 
an analysis of the bleach showing it to contain only 


16.6% of chlorine, the quantity of bleach was increased 
to 6 Ibs. per 45 U. S. gals. of water. The stirring is 





done by hand, no other means being available in the 


temporary plant. We are informed by Mr. C. H. Rust, 
M. Am. Soc. C. E., City Engineer of Toronto, that 


The whole arrangement is crude pending the Medical 
Health Officer's decision as to how long the treatment 
should be continued. The results, however, have been 
very satisfactory so far, and we have decided to con 
tinue the process for some little time, and are now 
making arrangements to put up a suitable plant, and 
expect to obtain better results and to effect a consid 
erable saving in the operation. 

- 

HEAT CONDUCTIVITY OF CONCRETE.—In a 
reinforced-concrete building having floors 8 ins. thick 
with no wood surface, a battery of boilers was located 
in the basement. The metal breeching, which is about 
3 ft. square in the cross section and unprotected by 
any insulation, came only about 6 ins. below the under 
side of the floor above. This floor became sufficiently 
hot to get fire to some baled paper stored in the first 
story on two different occasions. A later examination 
developed the fact that the floor was hot enough to ig- 
nite a match laid upon it. 

While it is well known that concrete is an excellent 
heat insulator, this condition illustrates that it has 
some limitations and will take up and hold heat applied 
at short range even in a fireproof building. A much 
greater space than 6 ins. should be required between 
any floor or other member and anything so hot as a 
boiler flue.—Quarterly of the National Fire Protection 
Association, April, 1910. 

* 

THE SALE AND SHIPMENT OF RADIUM from the 
laboratory of the Austrian Government at Joachimsthal, 
Bohemia, is described as follows in an article by George 
N. Ifft, U. S. Consul, Nuremberg, Germany, published in 
the ‘‘Mining World,’’ April 23, 1910: 


Radium is one of the most expensive things in the 
world, and the Austrian Government has just fixed the 
price for a milligram (the one-thousandth part of a gram) 
at 400 crowns ($81.20). It is impossible to deliver radium 
in absolutely pure form, and it is therefore prepared for 
sale in a chemical combination and, as a matter of fact, 
as radium-barium-chloride. 

At present this radium preparation is manufactured in 
forms and qualities which are certified and guaranteed 
by the government institute of the Vienna University 
Each radium preparation is inclosed in a round, so-called 
radium-cell, which has a diameter of 21 mm. and a thick 
ness of 9 mm. Each cell is made in the form of a case 
that screws together, the material of which is nickeled 
brass. The bottom of the cell is run full of lead, in 
which is sunk a small square hole, and in this hole is 
stored the radium preparation. This radium cell is then 
closed with a mica plate, and it is thus not necessary to 
open this cell in order to utilize the radium ray. 

Every radium preparation is also officially stamped and 
consecutively numbered. These precautionary measures 
and rules are regarded as necessary on account of the 
unusually powerful chemical action of radium and that 
no unforeseen injuries may result through careless hand- 
ling of the same. 

To purchase radium from the Austrian Government one 
must have more than just the necessary money to pay 
the price, for in order to guard against the misuse of the 
same, this rare mineral will be sold only to scientific in- 
stitutions or to learned men. Delivery is made at the 
risk of the purchaser, and as yet there are no rules reg- 
ulating the use of the mails for such purpose. Up to date 
not even a single milligram of radium has ever been 
sent by mail. It has always been forwarded by special 
messenger.- Since its discovery, radium has become rela- 
tively cheap. Under the quotations of the Austrian 
Government it is worth only about $36,500,000 per pound. 





Personals. 


Mr. Maurice H. Thatcher has been appointed a member 
of the Isthmian Canal Commission 





Mr. C. A. Wilkinson has been appointed Superintendent 
and Chief Engineer of power plants of the Coney Island 
& Brooklyn (street) Ry., Brooklyn, N. Y 

Mr. Harry C. Ross, Master Mechanic and General Su- 
perintendent of Construction for the Consolidated Gas, 
Electric Light & Power Co., of Baltimore, Md., has been 
dismissed from that position. 

Mr. C. F. Franklin, who resigned some months ago as 
President and General Manager of the Toledo & Western 
R. R., has been appointed General Superintendent of the 
Winona Traction Co., with headquarters at Warsaw, Ind 


Mr. Theodore Voorhees, M. Am. Soc. C. E., Vice- 
President of the Philadelphia & Reading Ry., has been 
elected President of the Bureau for the Safe Transpor- 
tation of Explosives, succeeding the late Dr. Charles 
B. Dudley. 

Mr. George N. Merrill, M. Am. Soc. C. E., and Mr 
Robert M. Sears have formed a partnership as civil en- 
gineers and surveyors under the firm name of Merrill & 
Sears, with offices at 274 Main St., Springfield, Mass. The 
new firm will continue the practice of George N. Merrill 
& Co. 

Mr. Frederick M. Whyte, M. Am. Soc. M. E., has been 
appointed General Manager of the New York Air Brake 
Co. and will assume the duties of this position on Jun: 
1. He will withdraw at that time from his 
position as General Mechanical Engineer of 
York Central Lines 





Mr. J. W. Johnson, formerly a locomotive foreman of 
the Chicago Great Western R. R., has been appointed 






























































































































































































































































































































































































































































































































































































































































































































































































ENGINEERING NEWS. 





Vol. 63. No. 19. 





Master Mechan of the western division, with head- 
juarte at Cla lowa Mr. A. J. Isaacs has been 
ippointed Master Mechanic of the southern division at 
Des Moine Iowa, to succeed Mr. T. H. Yorke, resigned. 
Mr. Edwin A Allen, after having been for several 
years in charge of the engineering department of the 
Atlas Car Mfg. Co., has recently become Chicago Rep- 
resentative of the Ohio Ceramic Engineering Co., with 
office n the First National Bank Bldg., in charge of 
the industrial car division of the Chicago sales depart- 
ment. 

Mr. Jay R. McColl, M. Am. Soc. M. E., has resigned 
his position as Mechanical Engineer of the American 


slower Co.’ order to become 


Coll & Anderson, 


» engineering department in 


a member of the firm of Ammerman, M 


successors to Brush, Anderson & Ammerman, consulting 
engineers, with offices in the Penobscot Bldg., Detroit, 
Mich 

Mr. D. R. MacBain, Assistant Superintendent of Motive 


River R. R. at 
has been appointed Superintendent of Mo- 


Power of the New York Central & Hudson 
Albany, N. Y., 





tive Power of the Lake Shore & Michigan Southern Ry., 
at Cleveland, Ohio, to succeed Mr. Le Grand Parish, who 
has resigned to become President of the American Brick 
Arch Co. 

Mr. W. T. Stewart, formerly Purchasing Agent and 
Superintendent of Roadway of the Gulf & Ship Island 
~ & has been made Superintendent in charge of the 
operating and purchasing departments The offices of 
general superintendent, formerly held by Mr. G. F 
Gardner, and of purchasing agent have been abolished 
Mr. Gardner has been made Chief Engineer. 

Mr. Eugene L. Harman, M. Am. Soc. C. E., U. S. As- 
sistant Engineer, has completed the survey and esti- 


mate for the project for improving the Tennessee River, 
under the direction of Maj. Wm. W. Harts, Corps of En 
gineers, U. S. A., at Tenn., 
office of the Secretary of 
Commission at St. Louis, Mo 
Tennessee 


the 
Mr. Harry R. Safford, M. Am. Soc. C. E., 
resigned his position as Chief Engineer of 


of-Way of the Illi 


President of 


returned 
River 


and has 


Mississippi 


Nashville, 
to the the 
whence he bor- 


work. 


was 


rowed for tiver 
who recently 
Maintenance- 
Central R. R. to become Vice- 
zar Allen Manganese Steel Co., will 
Chicago He had with 
1895, beginning as rodman, and 
Chief Eng 1905 He 
ineer of Maintenance-of-Way in 1907. 


nois 


the 





have his headquarters in been 
the Illinois Central 
becoming Assistant 
appointed Chief Eng 
Dr. Marston T. Bogert, P. 
an Chemical Society, 
Charles F. 
head of the 
versity Mr 


since 





ineer in was 





ast-President of the Ameri- 
succeed Pro- 
administrative 
Columbia Uni- 
recently 


been chosen to 


has 
Chandler, 


fessor retired, as 


department of e¢ 


Milton C. 


hemistry, 


Whitaker Superintend- 


ent of the Welsbach Co.’s works at Gloucester, N. J., has 
been appointed to take charge of a new course in in- 
dustrial chemistry which is to be offered at Columbia 
next year. 

Mr. Robert Finney, General Superintendent of the 


ittsburg sysiem of the Baltimore & Ohio R. R., has 


been appointed General Agent of that road at Pittsburg, 
Pa Mr. W. C. Loree, General Superintendent at Wheel- 
ing, W. Va., has been transferred to Pittsburg to suc- 
eed Mr. Finney Mr. Loree will be succeeded at Wheel- 
ng by Mr. U. B. Williams, Division Superintendent of 
the Monongah division. Mr. H. R. Laughlin, Train- 
master of the h division, will sueceed Mr. Will- 





iams as Division Superintendent with 


Grafton, W. Va. 


headquarters at 


Mr. John T. Wilson, formerly Assistant Engineer of the 


Baltimore & Ohio R. R., at Baltimore, Md., has been 
promoted to be District Engineer, with jurisdiction over 
the territory between Philadelphia and the Ohio River. 
His headquarters will remain at Baltimore. Mr. R. N. 


Begien, Assoc. M. Am. Soc. C. E., formerly Division En- 
gineer of Maintenance of Way of the Philadelphia di- 
vision, has been appointed Assistant to the Chief Engi- 
neer, and will be succeeded in his former position by 
Mr. E. T. Brown, formerly Division Engineer at Win- 


chester, Va. Mr. Brown will be succeeded by Mr. G. T. 
Warren, formerly Assistant Division Engineer at Cum- 
berland, Md. 

The Chesapeake & Ohio Ry. has announced the fol- 


lowing promotions and changes of title as a result of the 
recently adopted modified rules and regulations pertain 
ing to duties and titles of officers. Mr. E. W. Grice, 
General Superintendent of the West Virginia general 
division of the Chesapeake & Ohio Ry. at Hinton, W. 


Me a. F 
Kentucky gen 
Mr. 
Division 
eeded Mr 
Kentucky division. Mr 
Rich- 


Superin- 


Va., has been appointed General Manager. 


Goodwin, General Superintendent of the 





eral divi een appointed to succeed Grice a 


Hinton 


tendent at 





P. Stevens, formerly Superin- 


Covington, Ky., has sue Goodwin 


as General Superintendent of the 
Cc. C. Walker, Superintendent of Transportation at 
mond, Va., has 


tendent of 


General 
Walsh, 


been’ promoted to be 


Transportation. Mr. J. F Superin- 


tendent of Motive Power at Richmond, has been promoted 
to the position of General Superintendent of Motive 
Power. Mr. J. R. Gould, Mr. C. H. Terrell and Mr. 





W. T. Smith, all formerly Master Mechanics, have been 
made Superintendents of Motive Power of their same 
respective divisions. 

Mr. F. I. Cabell, Engineer of Maintenance of Way at 
Richmond, Va., has been made Chief Engineer of Main- 
tenance of Way. Mr. C. W. Johns, formerly Assistant 


Engineer of Maintenance of 


been made 
Virginia 

B. Allen, Engineers, 
gineers of Maintenance of 
tucky 


Way at Hinton, W. Va., has 
of Maintenance of Way of the West 
division. Mr, F. B. and Mr. L. 
Division have appointed En 
Way of the Virginia and Ken- 
respectively. 


Engineer 
general Isaacs 
been 
general divisions, 
bi 
Obituary. 
Ogden, 
Iron & 
and Assistant 


Frederic Demming 
Treasurer of the Ogden 
yvonne, N. J., 


and Assistant 
Manufacturing 
Treasurer of the 


Secretary 


Steel 


Star Expansion Bolt Co., died May 6 at Lakewood, 
N. J., from typhoid fever. He was born in 1865 in 
Brooklyn, N. Y., and was a graduate of the Stevens 





Institute of Technology 


William Storrs MacHarg, M. Am. Soc. C. E., Con- 
sulting Engineer of the Chicago Department of Pub- 


Works, died May 6 at his residence in that city. He 





was born at Albany, N. Y., in 1847 and had occupied 
he position of Consulting Engineer of the Bureau of 
Engineering, Department of Public Works, for the past 
twelve years. The sewerage, water-supply and _ fire- 


protection systems ef the World’s Columbian Exposition 
and constructed under his direction. 

Am. Soc. M. E., died at his 
on Sunday afternoon, May 8. 
Mr. was Mass., in 1852. He 
resided for a time in St. Louis, Mo., where he became 
Vice-President and General Manager of the Heine Safety 


were designed 
Foster, M 


Chicago, IIl., 


Charles F. 
residence in 
born at 


Foster Boston, 


Joiler Co. He was Chief Mechanical Engineer of the 
Columbian Exposition and filled a like position at the 
Atlanta and St. Louis Expositions. At the time of his 


death he was Vice-President of the National Supply Co. 


~~ 
> 





Engineering Societies. 


ASSOCIATION OF RAILWAY TELEGRAPH SUPER- 
INTENDENTS. 

May 16-20. Annual meeting at Los Angeles, Cal. 
Secy., P. W. Drew, Room 306, 135 Adams St., Chi- 


cago, Ill. 
NATIONAL FIRE PROTECTION ASSOCIATION. 


May 17-19. Annual meeting at Chicago, Ill. Secy., 
Franklin H. Wentworth, 87 Milk St., Boston, Mass. 
AMERICAN RAILWAY ASSOCIATION. 
May 18. Annual meeting at New York City. Secy., 
W. F. Allen, 24 Park Pl., New York City. 


OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND 
STEAM ENGINEERS. 
May 19-20. Semi-annual 
Secy., F. E. 
bus, Ohio. 
INTERNATIONAL RAILWAY FUEL ASSOCIATION. 
3-26. Annual meeting at Chicago, Ill. Secy., 


327 La Salle Station, Chicago, III. 


meeting at Cincinnati, Ohio. 
Sanborn, Ohio State University, Colum- 





Sebastian, 


NATIONAL ELECTRIC LIGHT ASSOCIATION. 
fay 23-28. Annual meeting at St. Louis, Mo. Secy., 
T. C. Martin, 29 West 39th St., New York City. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 

May 31-June 3. Spring meeting at Atlantic City, N. J. 

Secy., Calvin W. Rice, 29 West 39th St., New York 
City. 


ENGINEERS’ SOCIETY OF PENNSYLVANIA. 
June 1-4 Annual convention at Harrisburg, Pa. 
Secy., E. R. Dasher, Gilbert Bldg., Harrisburg, Pa. 

AMERICAN FOUNDRYMEN’S ASSOCIATION. 
June 7-9. Annual convention at Detroit, Mich. Secy., 


Richard Moldenke, 
MASTER CAR BUILDERS’ ASSOCIATION. 

June 15-17. Annual convention at Atlantic City, N. J. 
Secy., Jos. W. Taylor, 390 Old Colony Bldg., Chi- 
cago, Ill. 

AMERICAN RAILWAY MASTER MECHANICS’ ASSO- 
CIATION. 

June 20-22. Annual convention at Atlantic City, N. J. 
Secy., Jos. W. Taylor, 390 Old Colony Bldg., Chi- 
cago, Ill. 

AMERICAN SOCIETY OF CIVIL ENGINEERS. 

June 21-24. Annual convention at Chicago, Ill. Secy., 

Chas, W. Hunt, 220 West 57th St., New York City. 


Watchung, N. J. 


AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. 
June 22-24. Semi-annual meeting at Niagara Falls, 
a Secy., C. Olsen, Polytechnic Institute, 


Brooklyn, N. 7 
SOCIETY FOR THE PROMOTION OF ENGINEERING 
EDUCATION. 
June 23-25. Annual meeting at Madison, Wis. Secy., 
Henry H. Norris, Cornell University, Ithaca, N. Y. 


AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS. 
June 27-30 Annual convention at Jefferson, N. H. 


Secy., R. W. 


City. 
AMERICAN SOCIETY 


Pope, 33 West 39th St., New York 


FOR TESTING MATERIALS. 
June 28-July 2. Annual meeting at Atlantic City, N. J. 
Secy., Edgar Marburg, University of Pennsylvania, 
Philadelphia, Pa. 
AMERICAN SOCIETY OF 


HEATING AND VENTILAT- 


ING ENGINEERS. 
June 30-July 1. Semi-annual meeting at St. Louis, 
Mo. Secy., W. M. Mackay, P. O. Box 1818, New 


York City. 


INTERNATIONAL RAILWAY 
An address by Mr. H. J. 
announced as an 


FUEL ASSOCIATION.— 
Slifer, M. Am. Soc. C. E., is 
addition to the program for the sec- 
ond annual meeting in Chicago, May 23-26. Mr. Slifer’s 


address will be given at the opening session at 9 a. m., 
May 23. 


MUNICIPAL ENGINEERS OF THE CITY OF NEW 
YORK.—At the meeting of April 27, Mr. William G 
Ford, M. Am. Soc. C. E., member of the Jamaica Bay 
Improvement Commission, presented a paper on ‘The 
Development of Jamaica Bay Into a Harbor for New 
York City.’’ 

AMERICAN PEAT SOCIETY.—An exhibition of peat 


products wil] be given at 
55th St., New York 
of May 17, Chas. A. 


the Chemists’ Club, 108 West 
May 16-17. On the evening 
Peat Expert, U. S. Geolog- 


City, 
Davis, 


ical Survey, will present a paper entitled ‘‘Our Peat 
Bogs; a Valuable Asset.’’ 

CANADIAN RAILWAY CLUB.—At the annual meet- 
ing May 8 in Montreal, Que., officers were elected as 


follows: President, A. A. 
Goodchild; Second 
Treasurer, S. S. 


Maver; Vice-President, A. A 
Vice-President, James Coleman; 
Underwood; Secretary, James Powell 
The Secretary’s report showed that there were 650 mem 
bers in good standing. 

SOUTH DAKOTA ENGINEERS’ 
SOCIETY.—This society 
meeting held 


AND 
organized 


SURVEYORS 


was March 3 at a 


at Huron, S. D. Officers were elected as 
follows: President, S. B. Howe, Sioux Falls; Vice 
Pres., B. E. Lovejoy, Redfield; Secretary-Treasurer, D. 
C. Washburn, Aberdeen. The board of directors in- 
cludes, in addition to all of the above-named officers, 
R. H. Townsend, of Pierre, and Edward Mather, of 
Mitchell. 
AMERICAN SOCIETY OF NAVAL ENGINEERS.—The 
annual dinner of the society was held at Rauscher’s, 
Washington, D. C., on the evening of May 7. The 


addresses following the dinner were made by the Pres- 
ident of the Society, Engineer-in-Chief H. I. Cone, U. 
S. N.; the Secretary of the Navy; Hon. Joseph G. Can- 
non, Speaker of the House; Rear-Admiral Richard Wain- 
wright, and Messrs. L. P. Padgett and Ernest W. Rob 
erts, of the Congressional Committee on the Navy. 
OHIO SOCIETY OF MECHANICAL, ELECTRICAL 
AND STEAM ENGINEERS.—The preliminary program 
for the semi-annual meeting at Cincinnati, Ohio, May 
19-20, includes the following papers: May 19. ‘‘Select- 
ing a Boiler,’’ F. C. Bitgood; ‘‘Scientific Treatment of 
Boiler Feed Water,’’ Herbert E. Stone. May 20. ‘‘Re- 
frigerating Machinery and Appliances,’’ H. D. Pownall: 


“Metallurgical Considerations in the Manufacture of 
High Pressure Values and Fittings,’’ Geo. K. Elliott; 
“Centrifugal Pumps, Their Uses and Limitations,’’ L 
G. Finlay; ‘‘The Kinney Positive Pressure Rotary 


Pump,’’ C. O. Thurston. 


On May 21 an inspection trip will be made to the 
new water-works at California, Ohio. 
INTERNATIONAL CONGRESS OF SURVEYORS.—This 


congress is to be held at Brussels, Belgium, on Aug. 6 





to 10, in connection with the international exhibition in 
that city. The subjects to be reported upon include the 
following: (1) Party walls and party rights. (2) Local 


damage of 
regulations as to size of 


regulations as to 
Local interior courts and other 
hygienic requirements. (4) Inspection of buildings. (5) 
The planning of towns with a view to the proper subdi- 
vision of tracts of land. 
municipal work. The arrangements have been 
the Union of Belgian Surveyors’ Societies: 

Peereboom is President, and Mr. T. S. 


property by tenants. (5) 


The subjects relate mainly to 
made by 
Mr. Ant 
Roupcinsky is Sec- 


retary (42 Rue de la Putterie, Brussels). 
AMERICAN SOCIETY OF MECHANICAL ENGI- 
NEERS.—The spring meeting in Atlantic City, May 31- 


2 


June 3, is to be the regular semi-annual meeting of the 


society. The joint meeting with the Institution of Me- 
chanical Engineers of Great Britain in July is an ad- 
ditional meeting. The program of papers for the At- 
lantic City meeting is announced as follows: June 1, 


“The Shockless Jarring Machine,’’ Wilfred Lewis; “A 
Comparison of Lathe Headstock Characteristics,’’ Wal- 
ter Rautenstrauch; ‘‘The Strength of Punch and Riveter 
Frames Made of Cast Iron,’’ A. L. Jenkins; ‘‘Improved 
Methods in Finishing Stay Bolts and Straight and Taper 
Bolts as Used in Locomotives,’’ C. K. 

June 2. 


Lassiter. 
“A Regenerator Cycle for Engines Using Sub- 


Adiabatic Expansion,’’ A. J. Frith; ‘‘Gas Engines for 
Driving Alternating-Current Generators,’’ H. G. Reist; 


“Two Proposed Units of Power,’ Wm. T. Magruder; 
“Some Operating Experiences With a Blast Furnace 
Gas Power Plant,’’ H. J. Freyn; ‘‘The Mechanical En- 
gineer and the Textile Industry,’””’ H. L. Gantt; ‘‘The 


Elastic Limit of Manganese and other Bronzes,”’ J. A. 


Capp; ‘‘The Hydrostatic Chord,’’ R. D. Johnson; ‘The 
Resistance of Freight Trains,’’ Edw. C. Schmidt. 

June 3. “Improvements in Lineshaft Hangers and 
Bearings,’’ Henry Hess; ‘‘Experimental Analysis of a 
Friction Clutch Coupling,’” Wm. T. Magruder; ‘‘An 
Improved Absorption Dynamometer,”’ Prof. C. M. Gar- 
land; ‘‘Critical Speed Calculation,’’ S. H. Weaver. 


The reception Thursday evening, June 2, will be fol 
lowed by the conferring of honorary membership upon 
Rear-Admiral George W. Melville, U. S. N., retired 
Admiral Melville will make a brief address, after which 
there will be dancing and refreshments. 

















